

















May 49, 1886. 


THE ELECTRICAL WORLD. 


245 











AT NO. 9 MURRAY STREET, NEW YORK, 


Telephone Call: Murray 586, Cable Address: “ Electrical,” New York. 


New England Office, 48 Congress Street, Boston, 
Western Office, 144 Lakeside Building, Chicago, 





W. J. JOHNSTON, Editor and Publisher. 


T. COMMERFORD MARTIN, : . 
JOSEPH WETZLER, t Associate Editors. 


E P. THOMPSON, Associate Editor Patent Department. 
CLARENCE E. STUMP, Business Manager. 


SUBSCRIPTION, IN ADVANCE, ONE YEAR, $3.00. 


(Postage Prepaid in the U. S. or Canada.)_ 
CLURBS,.—In clubs of 4 or more, $2.50 a year each; 
with a free extra copy to the getter-up of a club of 8, 
Subscription to foreign countries, $4 a year, 


In requesting your address chan red, give old as well as new address. 








THE ELECTRICAL WORLD 


HAS THE LARGEST CIRCULATION 


OF ANY ELECTRICAL JOURNAL PUBLISHED, AND IS 


THE BEST ADVERTISING MEDIUM. 


Advertising Bates are much lower than those of any 
other similar publication, circulation and standing considered, and 
vary according to space, position and numoer of insertions. 

Notices of Situations or Help Wanted, $1 to $3 an issue. 





Correspondence, views and opini»ns on all topics within the 
province of this journal are cordialiy invited from any part of tue 
world. We will thank readers to forward to uu—promptly as they 
occur—Etems of News. or information relating to any application of 
electricity. also marked cupies of their local papers containing any- 
thing likely to interest electricians. Anonymous communications 
cannot be noticed, nor can rejected manuscript be returned, unless 
accompanied by the necessary postage when received. 





Matter for the Editorial Department should be addressed to 
The Editor of The Electrical World, New York. 


Subscriptions and communications relating to Advertising 
or the Business Department should be addressed to 


WwW. J. FOHNSTON, Publisher, 
No. 9 Murray Street, New York, 
OR ANY OF THE BRANCH OFFICES. 











CONTENTS. 
ILLUSTRATED ARTICLES : Paae. | MISCELLANEOUS: PaGE. 
The Goodssll Suit i 
ee ss Method of 246 the Western eee 247 
ab.e Working... ... . .. 2 ‘ : ; aed 
A New Electric Clock Sys- er ene en cane 247 
en ee Pe 2471 we Gor iia eee 
Cmpresend Ai RASA? sa si oe Honorably Acquit ai 
tl-ctrie Lizhting.......... 247| wi-ctrolytic Copper Tubes’. 248 
Sme Improved Telegraph | Transmitting end Recording 
TastrOOneOs ...05... <0 ce 248 Sounds by Means of Radi- 
The Great Tangent Galva- ant Energy................ 248 
nometer of the Cornell | | ‘The Latest Wilher Affidavit. 252 
DIVErSILY......+ _ -0--- wt The Bell Affidavit............ 254 
Pi Bell eee Patents 250 
ecent mprove Appa- ° 
SAL EG A aie 253 DEPARTMEFTS : 
An Improved Cell for Physi- New York Notes...........+ 254 
ST WE occ eniinges <3 253| New Eng-and Notes....... 254 
Philadelphia Notes....... oe 254 
EDITORIAL PARAGRAPHS....... 24¢| Wesrern Notes ... ......... 255 
The Telegraph.............. 255 
The Telepbone ............. 255 
MISCELLANEOUS : The Electric Light .. .. .... 255 
f Miscellaneous Notes ... .... 255 
Meeting of the American Applications of Power...... 255 
Tustitte of Electrical En- POTSOURIB.. 66. .sicss eco dee BEB 
CS Ce rere Stock Quotations... eses SOD 
The Western Union's ** Mob Business Notices........... 255 
of Millionaires ’’..... ..... 246 Our Illustrated Record o 
In Favor in Vermont.... ... 247 Electrical Patents ... .... 256 











New Advertisements, 





PAGE. 
Providence Steam Engine Co.—The Improved ‘‘ Greene’ Engine.. vi 
R. H. Robbins.—Compound Wire Works for Sale ........... ..... 256 
B. H —Opportunity for Inv-stmert.... . : 
Rosseter & Skidm sre —Dynamo For Sale ..................... Rarahs vii 
ay Edson.—Edson’s Speed and Pressure Recording Gauge and 
OO “inc yh hg AME ie 
Eastern Electric Cable Co.—Electric Light Wires.... ... 











Vol. VII. No. 22, 


NEW YORK, MAY 29, 1886. 








DOUBTLESs none of those who heard Col. Ingersoll in 
his fine speech last week in the suit for $2,000,000 damages 
will forget his fierce denunciations of the * brutality” and 
‘*mob violence” with which the great monopolistic ag- 
gressor sought to wreck its rival’s business. What gives 
additional force to Col. Ingersoll’s language is the unimis- 
takable desire on the part of the public to see the West- 
ern Union punished severely for its conduct in this mat- 
ter. 





WE sometimes hear it remarked that operators, as a 
rule, are improvident. It may be so, but when we 
find the Telegraphers’ Mutual Benefit Association reach- 
ing its three-thousandth membership, the charge, brought 
generally by those who have made money by the opera- 
tors’ labor, seems to lack foundation. It is to be borne in 
mind that the 3,000 members area very large proportion 
of those who are eligible, and that many telegraphers car- 
ryiog policies in the regular life insurance companies do not 
care to avail themselves of the Association guarantee. 
Under any circumstances, the Association record 1s a good 
one. 


Mr. Roswe_L P. FLOWER has been nominated by 
Governor Hill as the new Electrical Subway Commis- 
sioner, and it is understood that he will accept the office, 





small as it is considered to be for a public man who has 
more than once been thought of as worthy the highest 
honors in the gift of the people. Although we would have 
liked to see an electrician on the commission, we are glad 
to record so good a choice, and to hear that Mr. Flower 
has so much public spirit as to be willing to serve. After 
all, the matter is one of vital importance to New York. 
and may well afford scope to the highest ability. Prof. 
Ayrton once remarked,'in speaking of electric motors, thot 
the question of underground railways in London was 
national in its bearings, aud Mr. Flower will have to deal 
with like problems of the greatest moment and magnitude. 





STRANGE uses or abuses are found for the district 
messenger. It is said that in Philadelphia lately, a 
widower being advised by his wife’s sister, whom he dis- 
liked, thatshe was coming on to take care of his house, hired 
half a dozen boys whom he introduced in plain clothes to 
the lady as the children of his first spouse. In less than a 
week, the impish tricks to which he instigated the boys 
drove away the unwelcome guest never to return. In 
another case,a man wko was afraid of being poisoned, 
hired one of the messengers to taste his meals for him. 
The boy did not relish his occupation, and soon failed to 
report to the office, being afraid he would again be detailed 
on the gruesome job. These stories may or may not be 
true, but they are certainly not stranger than some that 
we know to be facts. The boys get some kaleidoscopic 
ideas of life by the work they do, and it is to be feared 
that sometimes their thoughts and aims are lowered. But 
on the whole they are well looked after, and they are far 
from being the least useful members of the commubity. 

THE application of compressed air, originally intended 
for driving clocks, to the purpose of furnishing the motive- 
power for electric lighting, shows that every opportunity is 
taken to obtain electric illumination. That this method 
of distribution of power is a wasteful one is evident, and 
the great losses experienced must make the cost of power 
comparatively high. We have no doubt that in Paris, as 
well asin New York, a direct distribution of electricity 
would find patrons up to the full limit of its capacity. But 
on the other hand, we are inclined to the belief that New 
Yorkers do not avail themselves of all the facilities placed 
at their command at the present time. We refer to the 
distribution of steam power in the lower part of this city. 
We are aware that in some cases the engines driving 
dynamos obtain the steam from the distributing mains, 
but they are few in number. With the existing advantage 
of a steady and reliable power, many buildings could be 
lighted by electricity generated on the premises, without 
the necessity of maintaining long leads or a boiler and all 
its accompanying evils. New York will undoubtedly have 
an extended system of electrical distribution for both 
power and light in the future, but until that time arrives 
we must make the bestof our opportunities, especially as 
the capacity of the present central stations has long since 
been reached. 


PROF. ANTHONY’S paper on the Cornell Galvanometer, 
read before the American Institute of Electrical Engineers 
and the discussion had thereon, serve an excellent purpose 
in drawing attention to a fact of considerable importance. 
The indications obtained by the use of the voltameter ap_ 
pear to be liable to considerable variations from causes 
beyond control, and hence the voltameter must be used with 
extreme precautions. It was also pointed out that in 
practical operations the existing tables, even of modern 
date, relative to the quantity of metal deposited in a given 
time, were frequently found to be at variance with ob. 
served facts. If weexamine this question more closely 
we may perhaps find a reason for these discrepancies in the 
fact that the tables published are not accompanied by de- 
tails necessary for accurate comparison. These details 
ought to include the electromotive force employed, the 
nature of the solution, and, above all, the density of the 
current. Variations of these factors greatly vary the 
molecular nature of the metallic deposit, which naturally 
influences its specific gravity and thus affects the results. 
It would seem advisable, therefore, to conform as nearly 
as possible to the conditions of the experiments upon which 
the .tables are based. Unfortunately, as stated before, 
these are not always to be found. Still, when we are told 
that experiments carried out under precisely similar con- 
ditions give discordant results, we must admit that the 
question requires more study and further investigation 

THE meeting of the American Institute of Electrical En- 
gineers last week was in many ways very successful. 
Perhaps the most notable point about it is the fact that it 
marked the passage of the Institute out of the second year 
of existence, that period being proverbially fatal to young 
growths of all kinds. At the beginning of its third year, 
the Institute has done a sensible thing in endeavoring to 
combine the social and intellectual elements of recreation. 
It has resolved to hold monthly meetings, each to be pre- 
ceded by a modest, inexpensive little dinner, to which 
members can bring their friends, and which shall serve as 
an agreeable introduction to the papers and discussions 
that will follow. It is well known that owing to the 
peculiar topography of New York, most men, after 





taking the trouble to get away home, do not feel 


like coming back to the city and ‘then going 





home again late when boats and cars are few and far 
between. » The plan now adopted by the Institute was pro- 
posed a year ago, and its advantages were again forcibly 
presented by the Secretary in his report made last week. 
Already a good restaurant has been selected, and there is 
every indication that the Institute will enjoy greater 
popularity and influence than ever, under its new regime, 
which, while not interfering with the annual and general 
meetings, gives the 200 New York members, and such 

thers as may be in town, the opportunity to meet together 
in a pleasant way, and to discuss questions of interest in 
that friendly spirit, to the creation of which a good dinner 
so admirably contributes. Eight or nine such gatherings 
during the year, lasting say from 5:30 to 9:30 or 10 P. M., 
cannot but be productive of pleasure and benefit to all con- 
cerned, 


THE Pan-Electric investigating committee is under- 
stood to have finished its public work and to be engaged 
upon its report, the nature of which we foreshadowed last 
week. Almost the last action of the committee was its 
wise refusal to consider the extraordinary Wilber affi- 
davit presented by Mr. Casey Young and his associates, 
and printed in full in our columns this week. We think 
that the opponents of the Bell patent have injured their 
case greatly by bringing forward the affidavit at this 
juncture. The subject-matter has nothing to do with the 
questions before the committee, and evenif it had, the 
committee would insist on the production of the prolific 
affidavit maker himself. As for the truth of the story 
told by Wilber, it is evident that his own conduct has 
already deprived him of any possible reputation for ve- 
racity. On his own showing he stands ready to make 
affidavits to order, and his only chance of being regarded 
as an honest man now is to represent himself as being a 
thoroughly unprincipled man down to date. We do not 
wish to use harsh language, nor to stand in the way of 
any person’s moral reformation, but when the issue is 
raised in this way and the revised version of Wilber’s 
first story is now met by the most explicit and emphatic 
denial of Professor Bell, we can only say that Wilber 
appears more discredited and disreputable than ever. In 
fact, we hardly see the occasion for Prof. Bell’s course in 
offering his affidavit to the committee, in view of the fact 
that the committee declined to lend an ear to the attack on 
him; still much may be excused in one whose character 
was thus assailed, even though it might have been well to 
let the public arrive at its own conclusions about Wilber 
drunk and Wilber sober. In order to make clear the nature 
of the charges brought against Prof. Bell and his attor- 
neys, as well as to furnish information for which we have 
had many applications lately, we give in this issue in full 
the two foundation Bell patents, with fac-similes of the 
drawings that aceompanied the specifications. Although 
the patents were taken out ten years ago, they are now 
given publicity in this way for the first time. 





THE best manner of lighting cities by the electric light is 
a question which, we think, has not yet been satisfactorily 
solved. We have at least three methods to choose from, and 
these are: First, arc lights on poles ; secondly, are lights 
upon towers; and thi:dly, incandescent Jamps on posts. 
In all cases of this kind it would be imprudent to designate 
any one of these methods as the best. The conditions 
which prevail in different localities vary to such an extent 
that no universal rule could possibly be laid down. But 
whatever system be employed, it can rarely be said that 
pains have been taken to utilize the light to the fullest ex- 
tent. To begin with tower lighting, there seems to be con- 
siderable difference of opinion as regards the proper height 
of towers for the most effective illumination. The higher 
the tower the greater is the area which can be illuminated; 
but on the other hand, the less will be the intensity of the 
light. The proper height, it is true, must vary for different 
localities, and must depend upon the width of the streets, 
height of buildings, etc.; but when we see cities of the 
same general character lighted by towers of greatly vary- 
ing heights, we are strongly reminded that the question to 
be solved remains to be attacked in earnest, so as to arrive 
at some satisfactory conclusion. In the matter of arc 
lights upon poles, and also as regards incandescent lamps 
for street lighting, it has often been remarked, and with 
pertinence, that the immediate vicinity of the lamps receives 
more than its proper share of light, to the. detriment 
of the more remote space. Some method of distributing 
the light equally is needed, and we are glad to say it has 
already become the subject uf study. The means now em- 
ployed for this purpose consist in suitably arranged lenses, 
and experiments made by Mr. Wm. H. Preece have 
shown that with the arrangement devised by Mr. A. P. 
Trotter a considerably greater illumination per unit of 
area is obtained than with the plain lamp. In this matter 
of uniform illumination the tower system presents advan- 
tages over the ordinary method as used at present, and it 
is on this account, more than any other, we believe, that 
the system is deservedly popular. We hope that some of 
the electricians in the lighting field may see their way clear 
to a thorough consideration of this question of uniform il- 
lumivation, so that the last, though slight objection, to 
the arc lamp may be removed They will probably do 
well to study also the appiieability of the incandescent 
lamp to street lighting. That lamp is as fittingly in place 
on the street as anywhsre, 
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Meeting of the American Institute of Electrical 
Engineers. 





The second annual meeting of the above organization 
was held, as briefly noted in these columns last week, on 
the 18th inst., at 8 P. M., at the house of the Civil Engineers, 
127 E. Twenty-third street, this city. The election of 
officers resulted as follows : 


PRESIDENT. 
Frank L. Pope. 


VICE-PRESIDENTS. 
Prof. W. A. Anthony. 
Thomas D. Lockwood. 
George C, Maynard. 


MANAGERS. 


Prof. Edwin J. Houston. Geo. M. Phelps, Jr. 
Charles F. Brush. Prof. B. F. Thomas. 


D. H. Bates. 
Francis W. Jones. 
Dr. Norvin Green. 


Edward Weston. Sidney F. Shelbourne. 
Charles L. Buckingham. Captain O. E. Michaelis. 
David Brooks. Prof. Cyrus F. Brackett. 
T. C. Martin. Co. Mailloux, 

TREASURER. 

Rowland R. Hazard. 
SECRETARY. 
Ralph W. Pope. é 


The report of the Secretary showed a membership of 250. 
One paragraph of the report ran thus: ‘‘ The importance 
of the various electrical problems which are continually 
being brought to public notice, points to the advisability 
of holding monthly meetings for the discussion of current 
topics, There are in New York and vicinity a sufficient 
number of members to make such meetings successful, 
especially if those who are capable, and have had ample 
electrical experience, will perform their duty, in the pre- 
paration of suitable papers for presentation on such oc- 
casions. I can see no reason why such a gathering might 
not be held monthly in conjunction with the regular meet- 
ings of Council under existing arrangements. A suggestion 
of this kind was made by my immediate predecessor, but not 
having been acted upon, I feel it my duty to state that I 
consider something of this kind absolutely essential to 
the future prosperity of the Institute, and earnestly 
recommend that the matter be taken up at this meeting. 
If possible, I should be glad to see at least six members 
or associates now appointed, who should in turn present 
suitable papers for discussion on such occasions. At least 
one meeting of this character might be held early in 
June, and upon its success would depend the arrange- 
ments for future gatherings. I have already been prom- 
ised a paper for this purpose, and it is very probable that 
gentlemen who could not comply with our request to sub- 
mit papers at the present time will be glad to do so ata 
more convenient season.’ It also appears probable that if 
suitable arrangements were made for reporting the pro- 
ceedings of these meetings, many important electrical 
papers would be brought before the Institute which are 
now presented to other societies, although perhaps entirely 
foreign to their special field. This is largely the result of 
popular interest in electrical researches now existing, 
which we should avail ourselves of to stimulate the 
growth of the Institute.” 

The suggestion was approved at the general meeting the 
next day. 

Another paragraph of the report read as follows: ‘‘ A 
éommunication from the Secretary of the National Tele- 
phone Exchange Association is submitted herewith, in- 
viting the co-operation of the Institute in securing the 
general adoption of the new English standard wire gauge. 
Such action has already been taken by the Nationa] Elec- 
tric Light Association, and the introduction of this gauge 
is, I believe, looked upon with favor by manufacturers and 
dealers. As the management of the three leading tele- 
graph companies is represented in this board, there appears 
to be a sufficient reason for the consideration of the sub- 
ject at this meeting.” 

This created a great deal of discussion, A committee 
was appointed to report, and made a report at the meeting 
on the 19th favorable to the adoption of the gauge. It 
was finally decided to submit the report to the Council, 
leaving the determination of the matter to that body. 

A resolution was adopted conferring on Dr. Norvin 
Green the title of Past President, as a slight recognition 
of the interest taken in the Institute by that gentleman as 
its president during its first two years of existence. 





At the general meeting held on the 19th, at 10 a, M., the 
following papers were read: ‘‘ Underground Electrical 
Systems,” by Mr, Sydney F. Shelbourne; ‘‘Some Recent 
Advances in Telephony,” by Mr. Thos. D. Lockwood ; 
‘‘Secondary Batteries for Lighting and Power,” by A. H. 
Bauer; ‘‘ Review of Patent-Office Practice,” by Mr. A. C, 
Fowler ; ‘‘ Experience in Practical Use of a Standard Tan- 
gent Galvanometer,” by Prof. W. A. Anthony, and *‘ Static 
Difficulties in Multiplex Telegraphy,” by Mr. Francis W. 
Jones. These papers were all of great interest and value, 
and were each the subject of animated discussion. Be- 
tween the morning and afternoon sessions a collation was 
served, and the meeting closed about 6 P. M. 





Since the general meeting, active measures have been 
taken to carry out the idea of the monthly social meetings. 
It is understood that the special committee appointed have 
selected as the rendezvous the well-known Dorville res- 
taurant in the Mills building, Broad street, a very central 





and convenient location. This cozy restaurant is carried 
on by Mr. Dorville, once janitor of the Western Union 
building, and his personal acquaintance with many of the 
members, as well as his general interest in electrical 
matters, is a pledge that he will do his best to make the 
meetings pleasant. His rooms are already used for like 
purposes by other organizations, notably the Twilight 
Club, which also embraces some of the members of the 
Institute. Thecharge to the members for the dinner, which 
will precede the meeting, is only $1 per head. Members 
will be at liberty to invite friends, and any other persons 
desirous of having a cover laid for themselves can get 
this done by communicating with the Secretary. The 
meeting will in all probability be held on June 8 or 15, and 
dinner will be served about 6 P.M. Of course the meeting 
for reading the papers and discussion thereon, beginning 
about 7:30, is open to all who care to attend, but are unable 
to arrive until that time. The approval of the plan by the 
members is unanimous, and it is evident from the lively 
interest taken in the matter that the occasion will be most 


enjoyable. 
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An Improved Method of Cable Working.* 


BY J. EBEL. 
When the length of time that has elapsed since the dis- 
covery that telegraphy was possible over long ocean cables 
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is taken into consideration, one is forced to the conclusion 
that very little advance has been made in the systems of 
practically working such cables. 

It is very probable, however, that many electricians 
have arrived at some method of improved working which, 
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for some reason or other, they have not made known, and, 
in reflecting on the small progress that has been made in 
this particular branch of electrical science, regard should 
be had to the fact that it is very difficult for students and 
inventors to obtain access to the cables themselves to 
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test theories by experiments. It is very likely, in a great 
measure due to the want of such facilities, that some im- 
proved systems of working have not long ago been de- 
vised. 

On searching through some back numbers of this jour- 
nal, I find, in the issue of Dec. 26, 1885+, an article on du- 
plex cable working, which induces me to submit a system 
which, I venture to think, may be found a further advance 
in the same direction, feeling fully satisfied, after careful 
experiments, of its practical application. 

No doubt, much credit is due to Mr. Muirhead for having 
brought into use a simplified system, but there does not 
appear to be anything particularly new in the diagrams 
illustrating the article in question, and some years back, in 
the course of some experiments on working duplex, I made 
use of two condensers connected in the same manner as 
shown in the diagram referred to, where I proved the 
bridge wire to be superfluous, I was not aware at that 
time that this idea was already known. 

The accompanying diagrams illustrate the result of my 
own investigations. 

For working the duplex system where the bridge wire 
(sometimes called the fork) can be dispensed with, I main- 
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-tain that the employment of a receiving instrument, with 
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differentially wound coils, is preferable to the ordinary 
instrument. 

In Fig. 1 a condenser is connected up, having three 
plates, or an equivalent thereto, two condensers with on: 
plate of each joined. In this case, the middle plate : 
charged by the sending current, and the opposed a b di: 
charge themselves each through half of the coil of the 
receiving instruments, which are so wound that when no 
current is received from the distant end of the circuit 
their effects neutralize each other. 

In the event of any inequality in the rate of theteption 
of the condenser plates a b, means are provided for insert* 
ing resistance in one or the other half of the instrument 
coils, or by modifying the influence of the coil on the 
needle or magnet by moving the coils to or from the 
needle. 

For working greater length of cables where the rate of 
speed depends on a well-established balance, the plan indi- 
cated in diagram, Fig. 2, is employed. 

In this arrangement one additional subdivided con? 
denser is inserted between the coils of the receiving in: 
strument a‘ b', 

The capacity of the first condenser in regard to its 
plates a b is as nearly as possible balanced. In the event 
of any difference in the absorption of the plates, a special 
form of adjustable induction resistance is employed, which 
is so constructed that, by means of a screw J turning to 
one or the other side, the difference in the unequal absorp- 
tion of the upper and lower condenser plates can be ad- 
justed to a nicety. 

Diagram Fig. 3 represents an improved system 
working cables by simplex. 

The receiving instrument is also supplied with a dif- 
ferentially wound coil or two separate coils. 

The condenser is not, as hitherto, placed before or after 
the receiving instrument, but inserted between its coils, so 
that one plate is discharged through one part of the coil 
to earth and the other through the opposite part to cable ; 
thus both discharges passing through the instrument will 
deflect the needle or coil in the same direction. By this 
means I purpose to utilize the induction between the 
coils in assisting the discharge, and so to neutralize the 
extra current developed in the said coil. 

A higher rate of speed is obtained by this system. 


The Western Union’s “ Mob of Millionaires.” 








The suit brought against the Western Union Company 
by General Farnsworth, Receiver of the Bankers & Mer- 
chants’ Company, for $2,000,000, began last week. Colonel 
Ingersoll made the opening speech for the plaintiff on the 
21st inst., and his very fine effort was received with much 
favor. He spoke nearly two hours, but at no time 
was he at a loss for a word, except, perhaps, in his bitter 
denunciations of Jay Gould. Colonel Ingersoll began 
with a history of the Bankers & Merchants’ Company 
from its organization in 1880. Mile after mile it had 
built its poles, he said, and stretched its wires over Jseven 
thousand miles, and was fast becoming a formidable rival 
of the Western Union, more especially after it had unitéd 
with it the American Rapid telegraph system. He pointed 
out the routes as outlines on a chart suspended on the wall 
by the side of the jury. The wires of the Bankers & Mer- 
chants’ and of the Western Union ran parallel, as he 
showed on his chart. In this great country there was 
room for the two telegraph companies, and for more, too. 
** But,” and pausing on this word Colonel Ingersoll threw 
emphasis into his eloquence, uttered in threatening tones, 
that followed, ‘‘the Western Union acts as though it 
owned the hemisphere. It looks on any rival as an inter- 
loper, as if it had itself a pre-emption not only of the er 
tire territory of the United States, but of the ocean a 
well. It never tolerates a rival. It destroys competition 
by brutality—by simple brute force. The time has come” 
—and Colonel Ingersoll turned his face from the jury to 
the Judge, and his massive chest dilated as he thundered 
on with added emphasis-—‘‘that the judges of our courts 
must say to this corporation, ‘ You exist by virtue of tl 
law and you shall obey the law. Every chartered corpora- 
tion has the same rights as yourself, and if you interfere 
with the rights of others you must take the consequences. 
A lesson will be taught you that you will not forget, 
and that all other corporations will remember as 
well.’ I admit that I have a feeling in this case,” 
continued Colonel Ingersoll, turning again to the jury, 
and there was deep earnestness in his every look and tone. 
** When I see power perverted ; when I see it used to d»- 
stroy and not to benefit ; when I see a great corporatica 
turn on another to crush it, Ido have feeling. I want such 
a corporation to know that there is such a thing as law in 
the United States, and that it is more powerful than any 
corporation, The Western Union is accustomed to reach 
its ends by the shortest lines—by brute force, by corrup- 
tion, by bribery, by chicanery—by anything and by any 
way that will enable it to accomplish its purpose. There 
is a difference between savage and civilized people. The 
savage, to accomplish his ends, resorts to the club, the dag- 
ger; the civilized man resorts to the courts.” There was a 
hissing in his tone as he added, ‘‘ Every court in this city 
has thrown its lariat to catch this wild beast.” In another 
passage he characterized General Eckert and his assistants 
in the wire-cutting at the Bankers & Merchants’ office as a 
**mob of millionaires.” 
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The case is now going on. Mr. Francis Jones, the Gen- 
eral Manager of the old Bankers & Merchants’ and of the 
flew United Lines, has given evidence regarding the ex- 


*bnt xnd value of the system destroyed. 
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In Favor in Vermont. 


Repeated attempts have been made to bring about the 
introduction of the electric light into Montpelier, but until 
quite recently nothing has been done to give the people any 
assurance that these attempts would be successful. There 
has now been formed under the laws of the State a com- 
pany which has for its object the furnishing of electric 
lights for places of business in Montpelier, and such 





private houses as can be reached. The name 
of the organization is the ‘‘Standard Light and 
Power Manufacturing Company,” and its capital 


stock is $12,000. The following are the officers: Directors, 
q. P. Pitkin, President: A. J, Sibley, Vice-President ; E. 
D. Blackwell, Treasurer; F. W. Morse, Clerk and Secre- 
tary; Hiram Atkins, D. G. Kemp and Thomas Marvin. 
Already some of the larger towns in Vermont have 
adopted the electric light, among them Bellows Falls, Rut- 
land, Middlebury and Burlington, and others are rapidly 
falling into line. At Bellows Falls the plant has been in 
use for some time and is giving perfect satisfaction. The 
plant recently put inat Rutland is very successful, and the 
light furnished receives the hearty commendation of her 
citizens. Anexhibition of electric light is soon to be made 
+) Montpelier. 
—_—_————— ore) ooo 


A New Electric Clock System. 





BY C. D. WARNER, 


To make an electric clock system pay is quite essen- 
tial, and it cannot be done without first giving satisfac- 
tion to the subscribers. To do this, however, the de- 
tails oftentimes make the expense so high that the 
business is unprofitable,as something more than good 
clocks and regulators is required. Accidents will happen 
to the circuit, batteries will run low, and many other 
troubles will arise to make the service unsatisfactory and 
costly. 

The writer, having made this problem a study for 
several years, has devised a central station system where- 
by the manager may know at his office the condition of 
each circuit at all times, and in case of accident to any 
circuit he may confine the trouble to a part of the circuit, 
and locate the difficulty immediately, thus avoiding delay 
and annoyance. 

The accompanying engraving represents the station 
equipment on this system having six circuits, but any 
number may be so arranged, each circuit being represented 
by a small electric clock as an indicator. 

Every circuit is run as two separate lines after leaving 
the station. Taking, for instance, acertain street, one line 
is run on each side and grounded at each clock. At the 
extreme end they are connected intoa metallic circuit with 
a ground connection in about the centre. Every clock or 
building the line enters has a ground switch and cut-out! 
and these are in readiness for 
use to cut out any portion of the 
circuit in case of fire or of any 
damage tothe line that cannot 
be immediately repaired. One 
pole of the main battery passes 
through a relay where the cir- 
cuit is closed, thence through a 
brass plate and switch direct to 
line. The other pole goes direct | 

9. an indicator, thence toa spring 

jack through a plate and switch 
to the other pole, and then to 
line. Between these two plates i 
is a ground plate arranged in the fi 
ordinary way toconnect to either 

ine plate by a plug. 

“Tn case of the circuit being 
open the indicator shows the 
precise time that it was opened 
and how all the clocks stand on 
the circuit. By inserting the 
plug in line 1 (if that be the dis- 
abled line) the other line and in- 
dicator will start, when those 
clocks may be jumped to the 
c girect time, which will be told 
by the indicator, 

Between the line switches of 
each circuit is a switch point 
connected to one cell of bat- 
tery, the other pole of which is 
connected to earth. The switch 
of the disabled line is moved 
over to this point, making a direct circuit from battery 
out to the open line. The inspector follows the current 
of this test battery from one ground switch to another 
until the trouble is discovered. 

The line being repaired the main plug is changed from 
line 1 to line 2, while the clocks on line 1 are jumped to 
place, which will be shown by the indicator of that circuit. 

Included in the indicator is an electric gauge, to which 
is attached a cord and wedge, the latter being so arranged 
that it may be inserted in any circuit by the spring jack’ 
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and thus is noted the current strength of each line, which 
is kept ag low as possible compatible with safety. 

In large cities, where a great number of clocks are used 
in each block, gauge and indicator are used in a local reg- 
ulator with the same switching arrangement contained in 
it. This system has been in use in Ansonia and Birming- 
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THE WARNER TIME SYSTEM. 


ham, Conn., for over two years, and has given entire satis- 
faction in every way. 
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Compressed Air Motors for Electric Lighting. 





For a number of years past there has been in operation 
in Paris the system of time distribution by what are known 
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COMPRESSED AIR MOTOR FOR ELECTRIC LIGHTING. 


as pneumatic clocks. This system is one in which com- 
pressed air from acentral station is transmitted by pipes to 
clocks which are actuated at regular intervals thereby. 
For this purpose a pipe of about 3} inches is run through 
the sewers and also under the streets, a pressure of about 
40 pounds to the square inch being maintained. Recently 
it occurred to some persons residing along the streets 
through which the pipe runs that the compressed air 
might be utilized for driving small engines for the purpose 
of running dynamos for electric lighting. This has been 





nN 


carried out in a number of instances, and in a recent issue 
of La Nature M. Hospitalier describes such an installation, 
which is illustrated in the accompanying engraving. 

As will be séen, the compressed air admitted from the 
side passes first into a receiving tank which is employed 
for the purpose of equalizing the variable pressure pro- 
duced by each stroke of the piston. Before entering the 
tank, however, the air passes through an equalizing valve 
designed to admit the air at a uniform pressure to all 
consumers, since the pressure varies at different points in 
the line of the pipe. This is done in order to make a uni- 
form basis of charge for power, 

From the tank the air is passed into a small heater be- 
fore entering the engine, in order to prevent the formation 
of frost, since the compressed air cools as it expands in 
the cylinder. 

The engine makes 160 revolutions per minute and drives 
a Gramme shunt-wound dynamo at a speed of 1,400 revo- 
lutions, giving 40 ampéres at 100 volts potential, or about 
54 electrical horse-power, 

At the one end on the wall is a board carrying the 
various indicators, voltmeter, ampéremeter, rheostat, etc, 
In order to keep the lamps at a constant brilliancy when 
certain groups are extinguished, a series of 48 accumulators 
are connected as a shunt to the terminals of the dynamo, 
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The Goodsell Suit ‘against the Western Union. 


James H. Goodsell, the former President of the National 
Associated Press, was given a verdict of $250,000 against 
the Western Union Telegraph Company in the New York 
Superior Court, before Judge O’Gorman anda jury, on 
May 18. Goodsell had made a contract with the Atlantio 
& Pacific Telegraph Company for the transmission and 
dissemination of news, but not long after the contract 
went into operation, the Atlantic & Pacific Company fell 
‘into the hands of the Western Union Company, which 
assumed all its obligations. Soon afterward the Western 
Union demanded higher rates of toll than were specified 
in the contract, but Goodsell refused to pay them and the 
service was discontinued. Goodsell then sued the com- 
pany in the Superior Court to recover $22,000 which he 
claimed had been'collected on his account and for $650,000 
as damages for breach of contract. Ex-Judge James C, 
Spencer was appointed referee to try the case, and he gave 
judgment for Goodsell, fixing on $16,000 as the sum col- 
lected by the Western Union for him and on $220,000 as 
the measure of his damages through the breaking up o 
his business. 

The Western Union Company appealed from this judg 
ment of $236,000 to the General Term of the Court,- 
which ordered a new trial on the question of the damages 
for the breach of: contract, but affirmed the judgment as 
to Mr. Goodsell’s claim for money collected. From the 
latter judgment the company have appealed to the Court 
of Appeals. The new trial upon the question of damages 
for breach of contract occupied the attention of Judge 
O’Gorman and a jury for over two weeks. Messrs, 
Miller and Savage were the counsel for Mr. Goodsell, 
while Gen. Wager Swayne, Burton N. Harrison and 
Melville Eggleston represented 
the Western Union Company. 
Judge O’Gorman charged the 
jury that it was for them to say 
whether there had been a breach 
of contract, and if so to what 
extent had Mr. Goodsell been 
damaged. The jury was out 
about two hours and returned 
with a verdict of $250,000 in 
favor of Mr. Goodsell. To this 
sum the Court granted an extra 
allowance of $1,750 to his coun- 
sel, The company will undoubt- 
edly appeal from this verdict, 

+e oom 
The Western Union in Canada. 

A dispatch of May 22 from 
Montreal says: President Norvin 
Green, of the Western Union 
Telegraph Company, has been 
in this city for several days, 
negotiating with the Canadian 
Pacific Railway Directors for 
the transfer of the lease of the 
Great Northwestern Telegraph's 
control of the Montreal and Do- 
minion telegraph lines, which 
are the only lines in Canada ex- 
cept an entirely new line just fin- 
ished and about to be opened by 
the Canadian Pacific from the 
Atlantic to the Pacific coast 
and intersecting the Dominion in all points. Arrange- 
ments were in progress for connections with the Baltimore 
& Ohio line for the United States and with the Commer- 
cial Cable to Europe. It is now stated that an arrange- 
ment has been consummated to make the transfer. The 
| Western Union guaranteed 8 per cent. dividend per annum 
to the Montreal and 6 to the Dominion telegraph compa- 
nies during the term of the lease of each, but it is said the 
profits have not been always sufficient to pay the amounts 
and keep the lines in good order. 
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Mr. Goff Honorably Acquiited. 

The proceedings before Commissioner Osborne in this 
city for the extradition of Mr. E H. Goff have been 
brought to a close by a decision thoroughly in his favor. 
After sifting and criticising the evidence, Mr. Osborne 
says: 

‘* It is unnecessary to pursue the inquiry further. There 
are too many suspicious facts and circumstances surround- 
ing this case to discuss the grave charge of forgery 


defense, and reach the truth, as nearly as a disinterested 
mind cao, in sifting evidence. ; 

‘The accused is entitled to be discharged, and I so 
order.” 
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Electrolytic Copper Tubes. 





Messrs. Elmore & Co., electrical engineers, of London, 
have made important improvements in depositing copper 
_in various forms, and are making copper tubes by the de- 





against Mr. Goff, when it is evident that he did not positing process. They take a hollow tube of type metal, 
attempt to flee the Dominion of Canada from July 17, | coated onthe parts where they want the deposit with 
1877, to September 24, 1878; that he offered the assignees | bronze powder, and insulated on the others. They impart 
of the Canada Agricultural Insurance Company, while Mr. |a slow rotary motion to the type-metal core while sus- 
Ross was investigating the books of the company, to arbi-| pended in the bath, and so soon as the deposit begins to 
trate all claims against him and enter into bonds to pay | form, a burnisher is applied by a light pressure to the side 
the award, provided they would do the same; that afterhis | of the cylinder. This burnisher has a motion parallel 


arrest by the police magistrate for forgery and other | with the axis of the cylinder. moving backward and for- 
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consists of a plunger with a hard rubber finger rest. The 
plunger slides in a slotted barrel, and has a hook at its 
lower end which slides in the slot and engages with the 
spring. The barrel is threaded and carries a thumb-nut, 
the position of which is variable, and consequently the 
tension of the spring can be altered at will. But by de- 
pressing the knob and plunger any temporary tension can 
be given to the spring, and when released the plunger is 
drawn back to its original position and the spring given its 
original tension. 

There is also another adjvstment permissible, and 
which can be effected by a movement of the magnets to 
or from the armature. This is accomplished by the turn- 
ing of the thumb-screw immediately over them. 

The instrument is especially valuable on Jong lines with 
heavy escapes, having several offices in circuit, few of 
which can be ‘‘read” on the same adjustment, as, for 
| instance, on some press circuits. 








FIG. 1.—IMPROVED SOUNDER. 


offenses, he gave nominal bail to appear for trial, and | ward, up and down the cylinder. The combination of the 
after expensive legal controversies, becoming ruined| movement of the cylinder around its axis and of the 
financially, as he states, he on the 24th of September, | burnisher parallel with it has this effect, that it disposes 
1878, publicly departs from Montreal to Boston, making his | the crystalline deposit in a fibrous mass, with the fibres 
home there,and which was known to Ross and others leading in a screw-like manner around the axis of the 


within six months after his departure. 
** No effort has been made from that time until now to 
extradite him for the grave offense of forgery, notwith- 


standing he has advertised himself and his place of busi- | 


ness from time to time in Canadian newspapers. 


** This is no technical forgery, nor am I to hold the ac- | 


cused for extradition simply because the evidence of*the 
prosecution, in and of itself, makes out a profitable cause. 
The defense in and of itself nullifies the charge of forgery. 


tube. It is asserted that the specific gravity of the copper 
is higher than that of any other form of copper, and they 
claim that the strength exceeds that of hard-drawn copper. 
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Some Improved Telegraph Instruments. 








Noteworthy,improvements in the arrangement of tele- 
|graph instruments, and designed for ‘the purpose of 


‘making them more efficient, have lately been introduced. 


FIG. 2.-_IMPROVED RELAY. 


These instruments, known as the ‘ Victor” style, are 
made by Messrs. E. 8. Greeley & Co., of this city, who 
have al-o introduced some modifications in quadruplex 
instruments. Thus, in their new form of polarized relay, 
shown in Fig. 5, special attention has been paid to the 
facility of adjustment. The magnets are vertically ad- 
justable with reference to the armature, by means of the 
thumb-screw placed above the bent steel magnet. 

The distance between the two platinum stops is regulated 
by one of the thumb-screws placed at the foot of the 
magnets, by which movement is given to only one of the 
poirts. Having thus determined the play of the vertical 
lever, the desired point is brought in contact by means 
of the other thumb-screw, which shifts them both simul- 








FIG. 3—NEW FORM OF POLARIZED RELAY. 


The intent to defraud is wanting to support this charge. 
The act of Aug. 8, 1882, relating to extradition proceed- 
ings, enables the alleged fugitive from justice to have the 
benefit of a defense, to produce witnesses and to contest 
in a judicial way the charge made against him by the 
demanding government. 

‘** Looking at the evidence in this case, with a view to 
conform to the practice established in extradition proceed- 
ings ; conscious of the fact that the complainant is the 
Government of Great Britain ; that the question of good 
faith on her part in asking for the extradition of this man 
is not to be considered by me as examining magistrate ; 
conscious, too, that the question of laches on the part of 
the demanding government is no part of the inquiry here : 
nevertheless, I am constrained in the discharge of my duty 
to view in the light of reason and law the conduct and 
good faith of the witnesses who are the parties interested 
in having the accused extradited, and on whom the Can- 
adian Government rely to sustain the charge of forgery, in 
order that I may contrast and weigh the testimony on the 
part of the prosecution when in conflict with that of the 


One” offthe "objects! sought is to simplify the old-time 
sounder and relay by doing away with the trunnions and 
their friction. In the new form, as shown in Fig. 1, the 
hard rubber covers of the magnet coils carry two conical 
points. The soft iron armature has a rear extension, in 
which corresponding conical depressions are sunk. The 
base of the conical hole is somewhat larger than that of 
the pin, so that only the point of the latter comes to a 
bearing and leaves play for the hammer of the sounder. 
Thus it will be seen that the hammer is pivoted on two 
pin points, with practically no friction. The tension 
spring in this sounder is regulated by a vertical screw at 
the rear. 

Constructed on an analogous principle as regards pivot- 
ing, is the relay shown in Fig. 2. It embodies in addition 
a device called a ‘‘searcher,” by which an operator, 
sitting down to a new wire, can quickly run the entire 
scale of adjustment conveniently, to discover, before 





breaking in, whether any other office is working ona 
higher adjustment; after which he may immediately re- 
. turn to his original adjustment, As shown, the device 
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FIG. 4—POLE CHANGER FOR QUADRUPLEX. 


‘taneously in either direction. In this way an accurate 
adjustment is made possible. In the pole changer 
designed for quadruplex sets, shown in Fig. 4, the same 
principle of pivoting is employed as in the sounder de- 
scribed above. But a new feature will be noted in the ad- 
dition of the stop screws at the front, above and below, 
which limit the plxy of the tongues and allow them to be 
adjusted very delicately. 
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Transmitting and Recording Sounds by Means of 
Radiant Energy. 





A recent patent issued to Alexander G. Bell, Chichester 
A. Bell and Sumner Tainter, of Washington, describes 
a new method for throwing a beam of light or 
other radiosnt energy into vibrations corresponding 
to sound waves, and also a method of producing 
a photographic record of such vibrations. The vibra- 
tions to be impressed upon the radiant beam are 





produced in liquid in motion, and this fluid impresses the 
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vibrations upon the radiant beam. Far this purpose special 
application is made of what are termed “sensitive jets.” 
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The Great Tavgent Galvanometer of the Cornell 
University.* 





BY PROFESSOR WM. A. ANTHONY. 





The ‘mammoth tangent galvanometer” has now been 
in use for nearly a year, and it may be of interest to the 
Institute to hear a brief account of its working. It will 
be remembered that the instrument was constructed pri- 
marily for the direct measurement of large currents, and 





to measure smaller currents. 
used for measuring currents of dynamos under test, for 
measuring currents for standardizing other instruments, 
and for a great variety of experimental work. 

Its indications have been compared with those of the 
copper voltameter, with generally a very close agreement. 
The disagreements that have been observed have been 
traced to irregularity in the action of the voltameter. It 
has also been compared with a calorimeter with very satis- 
factory results. All the observations that have been made 
with it go to show that its indications may be implicitly 
relied on. In fact, those who have used it have come to 
feel the same confidence in the results obtained, as when 


its large dimensions were necessary to adapt it to that | weighing a body ona good balance. In the use of the in- 


The instrument has been | 


determine the constant of the instrument with certainty. 
The forces to be measured are very small, and any arrange- 
ment for carrying the current to and from the movable 
coil must seriously interfere with its freedom of motion 
and so impair the sensitiveness of the instrument. The 
writer of this paper had planned to construct a dyna- 
mometer in which a movable coil should be suspended from 
the arm of a balance, and the force exerted between it and 
the fixed coil, weighed, but no method could be devised 
for reaching the suspended coil with a current of 20 
ampéres even, without a loss of sensitiveness that was 
fatal. 

Currents may be measured by determining the deposit 





of copper orsilver. In theory this is very simple, but, in 
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purpose. At the same time it is possible to measure by 


means of it currents as small as one-hundredth ampére. 
The needle, made of a number of thin wires, is hung ina 
copper block, and is very nearly dead-beat. The appara- 
tus for observing deflections gives these accurately to 20 
seconds. The coils for heavy currents each consist of a 
single turn of copper rod 1.9 cm. diameter. There are 
four coils, two of them 200 cm. and two 160 cm. diameter. 
These are placed parallel to each other, the two coils of a 
pair being at a distance apart equal to their radii. As the 
coils can be used in series, in pairs, singly or differentially, 
it will be seen that the galvanometer may be equally sen- 
sitive to widely different currents. In fact, currents of 
any value from 4 to 250 ampéres, can be measured by de- 
flections of the needle never less than 25 nor more than 60 
degrees, Four coils of 18 turns each of small wire serve 





* Abstract of a peper read before the American Institute of Electri 
cal Engineers, Wednesday, May 19, 1856. 
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GREAT TANGENT GALVANOMETER AT CORNELL UNIVERSITY. 


strument, readings can be taken very rapidly, ten minutes 
sufficiug for twenty readings which are ordinarily taken 
as a set in measuring currents, and the computation of re- 
sults is extremely simple. There are no temperature cor- 
rections except where the highest degree of refinement is 
aimed at. The only correction that needs to be considered 
in any ordinary case is that due to variations in the hori- 
zontal intensity of the earth’s magnetism, and the instru- 
ment contains within itself the means of determining the 
horizontal intensity at any time. 

Theoretically, the best way to measure currents would 
be by reference to their own mutual action—that is, by 
meaus of some form of the electro-dynamometer. But any 
such instrument, when constructed for measuring large 
currents, involves large sources of error. The instrument 
must be of large dimensions, otherwise the cross-section of 
the conductors will be large in proportion to the distances 
between them, a condition which makes it impossible to 
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practice, constant results can be obtained only by observ- 
ing many precautions, and, even with the greatest care, 
results will sometimes differ by one or two per cent, from 
the truth, without apparent cause. Moreover, these volt- 
ameter methods are not generally available, as they 
require too much time, and give only a time integral of 
the current, and not its value at any given instant. They 
are only of value for the calibration of instruments whose 
constants cannot be determined from their own dimen- 
sions, such as the various forms of ammeters, including the 
so-called ‘‘ Vienna method.” The indications of all such 
instruments are uncertain, unless they are frequently cali- 
brated. If permanent magnets are used to produce a 
magnetic field, they are liable to a continuous change, and 
they alwuys change in strength with change of tempera- 
ture. If any of the forms of mirror galvanometer are 





used, as in the ‘‘ Vienna method,” the slightest change in 
the position of the needle with reference to the small coil, 
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such as might occur from a stretching of the fibre, will 
change the constant. 

Tosum up; The tangent galvanometer is a very seusi- 
tive instrument, and its constant depends only upon its 
dimensions and the horizontal intensity of the earth’s mag- 
netism. Temperature affects the constant only as it 
affects the dimensions of the instrument. For the shunted 
galvanometer the constant depends upon the same ele- 
ments, with the addition of a very uncertain shunt ratio. 

The voltameter is usually inadmissible for direct 
measurements of currents, and the method requires ex- 
treme care to avoid errors in determining the deposit, 
which errors may arise from some of the solution being 
occluded in the deposited metal, or from loss of the metal 
while washing, or from other causes, difficult sometimes 
to assign. Moreover, this method is not an absolute 
method. Electro-dynamometers, when constructed for use 
with large currents, lack sensitiveness. 

Of course, the large tangent galvanometer is not a port- 
able instrument. Few instruments of precision for abso- 
lute measurements are. It must be mounted in a place 
free from local magnetic disturbances. But it is the con 
viction of the writer, after extended experience, that, for 
purposes of accurate testing, or for standardizing other in- 
struments, there is no other method for measuring cur- 
rents so reliable, so accurate, and so expeditious. 





The instrument referred to by Prof. Anthony is per- 
haps the most reliable of its kind which exists in this 
country at present, and a few details regarding its con- 
struction, and use will no doubt interest our readers. The 
coils for heavy currents are four in number, each a single 
turn of copper rod 1.9cm. in diameter. The diameter of 
one pair of coils is 200 and of the other 160 centimetres. 
These coils are mounted on a frame of cast brass accu- 
rately turned and adjusted. The currents are led to and 
from the coils by means of a rod surrounded by a tube of 
copper carefully insulated from it, and extending toa dis- 
tance of about three metres from the coils. There the con- 
ducting wires are connected. These consist of copper 
wire, 1.17 cm. diameter, insulated with a thick covering 
of braided cotton saturated with paraffine, and the wires 
of each pair are twisted together. For smaller currents 
two coils, about 150 cm. diameter, of two wires, 2 mm. 
diameter each, are wound in grooves in the frame; both 
wires being wound at the same time, so as to occupy as 
nearly as possible the same position relative to the needle. 
When coupled in series, they form a coil of 36 turns, in 
six layers of six turns each. The two wires of the same 
coil, used differentially, produce only a barely sensible 
effect on the needle, where one alone would cause a deflec- 
tion of 50°. The object of this construction was to have 
the means of testing the accuracy of the adjustments of 
the galvanometer. 

The needle consists of several pieces of fine steel wire 
cemented parallel to each other on a thin circular disc of 
aluminium, and cut to such lengths that their poles are 
very nearly in the circumference of a circle three centi- 
meters in diameter. This construction was adopted to 
produce a powerful system whose poles could not be dis- 
placed by the action of a transverse field, which is a 
serious source of error in needles of considerable bulk, 
especially in the ‘‘ bell-form ” magnets of the German in- 
struments. The circular form also tends to eliminate any 
error due to the dimensions of the needle. The needle is 
placed in a cavity in a copper block, which renders it very 
nearly ‘‘dead beat.” It is suspended by a fibre of 
silk, with adjustments for centring. The divided cir- 
cle on which the deflections are read was made by 
graduating thin brass strips and springing them into the 
inside of a cast brass rim accurately turned to the 
proper size. Thus the graduations appear on the inner 
surface of a cylinder of 127 cm. diameter. For reading 
the deflections of the needle, two mirrors are rigidly con- 
nected with it, at angles of 45° with the vertical, and so 
placed that light from opposite points of the graduated 
circle is reflected vertically through the tube that incloses 
the suspending fibre, to a rectangular prism, by which it 
is reflected horizontally into the observing telescope. By 
this arrangement images of opposite portions of the divided 
circle are seen simultaneously in the field of view; and, by 
taking both readings, any error from eccentricity is 
eliminated. The observing telescope, the block which 
surrounds the needle, and the support of the suspending 
fibre, are all carried upon a vertical conical spindle, free 
to turn in a socket in the centre of the graduated circle. 





In the discussion which followed the reading of Prof. 
Anthony's paper, several speakers corroborated the state- 
ments made therein regarding the unreliability of the 
voltameter as a current measurer. 

Mr. C, O, Mailloux gave it as the result of his experience 
that the ordinary tables of electrolysis could not be de- 
pended upon for accurate, practical determinations. 

Mr. David E, Lain also pointed out that an exhaustive 
series of tests proved that the inevitable variations affect- 
ing the voltameter make its application as a standard 
method very doubtful, and, in fact, inadvisable. As a 
check, to a certain extent, upon other methods, however, 
it is of undoubted value. 
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Sherman, Tex., is to have an electric light plant, 





The Bell Telephoné Patents. 





It is now more than ten years since a patent was granted 
to Alexander Graham Bell that has given rise to more 
controversies in the courts and the press than any other 
patent ever issued, The documents, arguments and evi- 
dence in the various suits, and the books and pamphlets 
on the subject, would constitute a good-sized library. We 
have ourselves devoted not a little space to this important 
question, but if weare to judge from the number of in- 
quiries that reach us for information about the patents 
and the points at issue, it would seem that many readers 
are still to some extent uninformed on the subject. Even 
in the books on telephony, the descriptions and illustra- 
tions relating to Bell’s first patents are not given collect- 
ively or in sequence. 

We know of no better way of imparting the desired in- 
formation than the reproduction in full of the drawings 
and specifications of the two Bell patents upon which the 
American Bell Company is based, and which are the object 
of attack by the government in the suit to be tried very 
shortly. It is needless to enter into all the details of the 
points raised by the suit. They may be summarized as 
follows : ; 

1. That Bell is not the original inventor of the speaking 
telephone, being anticipated by Reis, Dolbear, Gray, 
Meucci, Hughes, Varley, Edison, Bourseul, and others. 

2. That the patent No. 174,465 was obtained from the 
Patent Office by fraud. 

8. That the same patent does not describe an operative 
instrument for transmitting speech, and hence is void. 
Fig. 7 is alleged to show an instrument that will not talk. 

4, That an undulatory current such as is described in the 
fifth claim of the same patent is not necessary to the trans- 
mission of articulate speech ; and that if it be essential 
thereto, it constitutes a principle, which cannot be patented. 

5. That the magneto-telephone now used as a receiver 
by the American Bell Company is Dolbear’s, and that 
patent No. 186,787 is therefore invalid; said invention being 
communicated to Bell by a friend of Dolbear, and the lat- 
ter being then misled as to the fact of his own priority. 

These and other points will be brought out prominently 
at the trial of the suit. The Bell Company is understood 
to be of opinion that it has met one and all of them suc- 
cessfully in the many suits through which it has already 
passed without a single defeat. 





UNITED STATES PATENT OFFICE. 
ALEXANDER GRAHAM BELL, OF SALEM, MASSACHUSETTS. 


Telegraphy. . 
Specification forming part of Letters Patent No. 
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filed February 14, 1876, 


To all whom it may concern : 

Be it known that I, Alexander Graham Bell, of Salem, 
Massachusetts, have invented certain new and useful im- 
provements in telegraphy, of which the following is a 
specification: 

In Letters Patent granted to me April 6, 1875, No. 161,- 
789, I have described a method of, and apparatus for, 
transmitting two or more telegraphic signals simultane- 
ously along a single wire by the employment of transmit- 
ting instruments, each of which occasions a succession of 
electrical impulses differing in rate from the others; anu of 
receiving-instruments, each tuned to a pitch at which it 
will be put in vibration to produce its fundamental note 
by one only of the transmitting instruments; and of vibra- 
tory circuit-breakers operating to convert the vibratory 
movement of the receiving-ipstrument into a permanent 
make or break (as the case may be) of a local circuit, in 
which is placed a Morse sounder, register, or other tele- 
graphic apparatus. I have also therein described a form of 
autograph-telegraph based upon the action of the above- 
mentioned instruments. 

In illustration of my method of multiple te'egraphy I 
have shown in the patent aforesaid, as one form of trans- 
mitting instrument, an electro-magnet having a steel- 
spring armature, which is kept in vibration by the action 
of a local battery. This armature in vibrating makes and 
breaks the main circuit, producing an intermittent cur- 
rent upon the line-wire, I have found, however, that 
upon this plan the limit of the number of signals that can 
be sent simultaneously over the same wire is very speedily 
reached; for, when a number of transmitting instruments, 
having different rates of vibration, are simultaneously 
making and breaking the same circuit, the effect upon the 
main line is practically equivalent to one continuous 
current. 

In a pending application for letters patent, filed in the 
United States Patent Office Feb. 25, 1875, I have described 
two ways of pees the intermittent current—ihe one 
by actual make and break of contact, the other by alter- 
nately increasing and diminishing the intensity, of the 
current without actually breaking the circuit. The cur- 
rent produced by the latter method I shall term, for dis- 
tinction sake, a pulsatory current. 

My present invention consists in the employment of a vi- 
bratory or undulatory current of electricity in contradis- 
tinction to a merely intermittent or pulsatory current, and 
of a method of, and apparatus for, producing electrical 
undulations upon the line-wire. 

The distinction between an undulatory and a pulsatory 
current will be understood by considering that electrical 
pulsations are caused by sudden or instantaneous changes 
of intensity, and that electrical undulations result from 
gradual changes of intensity exactly analogous to the 
changes in the intensity of airoccasioned by simple pen- 
dulous vibrations. The electrical movement, like the aerial 
motion, can be represented by a sinusoidal curve or by the 
resultant of several sinusoidal curves. 

Intermittent or pulsatory and undulatory currents may 
be of two kinds, accordingly as the successive impulses 
have all the same polarity or are alternately positive and 





vs - : 
e advantages I claim to derive from the use of an un- 





dulatory current in place of a mere intermittent one are, 
first, that a very much larger number of signals can be 
transmitted simultaneously on the same circuit; second, 
that a closed circuit and single main battery may be used; 
third, that communication in both directions is established 
without the necessity of special induction-coils ; fourth, 
that cable dispatches may be transmitted more rapidly 
than by means of an intermittent current or by the meth- 
ods at — in use; for, asit is unnecessary to discharge 
the cable before a new signal can be made, the lagging of 
cable-signals is prevented ; fifth, and that as the circuit is 
never broken a spark-arrester becomes unnecessary. 

It has long been known that when a permanent magnet 
is caused to approach the pole of an electro-magnet a cur- 
rent of electricity is induced in the coils of the latter, and 
that when itis made to recede a current of opposite polarity 
to the first appears upon the wire. When, therefore, a 
permanent magnet is caused to vibrate in front of the pole 
of an electro-magnet, an undulatory current of electricity 
is induced in the coils of the electromagnet, the undula- 
tions of which correspond in rapidity of succession to the 
vibrations of the magnet in polarity, to the directions of its 
motion, and in intensity to the amplitude of its vibration. 

That the difference between an undulatory and an inter- 
mittent current may be more clearly understood I shall 
describe the condition of the electrical current when the 
attempt is made to transmit two musical notes simulta- 
neously—first upon the one plan and then upon the other. 
Let the interval between the two sounds be a major third ; 
then their rates of vibration are in the ratio of 4 to 5. Now, 
when the intermittent current is used, the circuit is made 
and broken four times by one transmitting instrument in 
the same time that five makes and breaks are caused by 
the other. A and B, Figs. 1, 2, and 3, represent the in- 
termittent currents produced, four impulses of B being 
made in the same time as five impulses of A. ccc, etc., 
show where and for how long time the circuit is made, 
and d dd, etc,, indicate the duration of the breaks of 
the circuit. The line A and B shows the total effect upon 
the current when the transmitting instruments for A and 
B are caused simultaneously to make and break the same 
circuit. The resultant effect depends very much upon the 
duration of the make relatively to the break. In Fig. 1 
the ratio is as 1 to 4; in Fig. 2 as1 to 2; and in Fig. 8 the 
makes and breaks are of equal duration. The combined 
effect, A and B, Fig. 3, is very nearly equivalent to a con- 
tinuous current. 

When many transmitting instruments of different rates 
of vibration are simultaneously making and breaking the 
same circuit the current upon the main line becomes for 
all practical purposes continuous, 

(ext, consider the effect when an undulatory current is 
employed. Electrical undulations, induced by the vibra- 
tion of a body capable of inductive action, can be repre- 
sented graphically, without error, by the same sinusoidal 
curve which expresses the vibration of the inducing body 
itself, and the effect of its vibration upon the air; for, as 
above stated, the rate of oscillation in the electrical cur- 
rent corresponds to the rate of vibration of the inducing 
body—that is, to the pitch of the sound produced. The 
intensity of the current varies with the amplitude of the 
vibration—that is, with the loudness of the sound ; and 
the polarity of the current corresponds to the direc- 
tion of the vibrating body—that is, to the conden- 
sations and rarefactions of air produced by the vibra- 
tion. Hence the sinusoidal curve A or B, Fig, 4, rep- 
resents, phically, the electrical undulations induced in 
a circuit by the vibration of a body capable of inductive 
action. 

The horizontal line a d e f, etc., represents the zero of 
current. The elevations } b b, etc., indicate impulses of 
positive electricity. The depressions cc c, etc., show im- 
pulses of negative electricity. The vertical distance b d or 
c f of any portion of the curve from the zero line expresses 
the intensity of the positive or negative impulse at the 
part observed, and the horizontal distance a a indicates 
the duration of the electrical oscillation. The vibra- 
tions represented by the sinusoidal curves B and A, Fig. 
4, are in the ratio aforesaid, of 4 to 5—that is, four oscilla- 
tions of B are made in the same time as five oscillations 
of A. 

The combined effect of A and B, when induced simul- 
taneously on the same circuit. is expressed by the curve 
A+B, Fig. 4, which is the algebraical sum of the sinusoidal 
curves A and B. This curve A -+ BP also indicates the 
actual motion of the air when the two musical notes con- 
sidered are sounded simultaneously. Thus, when electrical 
undulations of different rates are simultaneously in- 
duced in the same circuit, an effect is produced ex- 
actly analogous to that occasioned in the air by the vibra- 
tion of the inducing bodies. Hence, the co-existence upon 
a telegraphic circuit of electrical vibrations of different 
pitch is manifested, not by the obliteration of the vibratory 
character of the current, but by peculiarities in the shapes 
of the electrical undulations, or, in other words, by pecul- 
iarities in the shapes of the curves which represent those 
undulations. 

There are many ways of producing undulatory currents 
of electricity, dependent for effect upon the vibrations or 
motions of hedics capable of inductive action. A few of 
the methods that may be employed I shall here specify. 
When a wire, through which a continuous current of elec- 
tricity is passing, is caused to vibrate in the neighborhood 
of another wire, an undulatory current of electricity is 
induced in the latter. When a cylinder, upon which are 
arranged bar-magnets, is made to rotate in front of the 
pole of an electro-magnet, an undulatory current of elec- 
tricity is induced in the coils of the electro-magnet. 

Undulations are caused in a continuous voltaic 
current by the vibration or motion of bodies 
capable of inductive action; or by the vibration of the 
conducting-wire itself in the neighborhood of such 
bodies. Electrical indulations may also be caused by 
alternately increasing and diminishing the resistance of 
the circuit, or by alternately increasing and diminishing the 

wer of the battery. The internal resistance of a battery 
is diminished by bringing the voltaic elements nearer to- 
gether, and increased by placing them farther apart. The 
reciprocal vibration of the elements of a battery, therefore, 
occasions an undulatory action in the voltaic current. The 
external resistance may also be varied. For instance, let 
mercury or some other iquad form part of a voltaic circuit, 
then the more deeply the conducting-wire is immersed 
in the mercury or other liquid the less resistance does the 
liquid offer to the — of the current. Hence, the vi- 
bration of the conducting-wire in mercury or other liquid 
included ia the circuit occasions undulations in the cur- 
rent. The vertical vibrations of the elements of a battery 


in the liquid in which they are immersed produces an un- 
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dulatory action in the current by alternately increasing 
and diminishing the power of the battery. 

In illustration of the method of creating electrical undu- 
lations, I shall show and describe one form of apparatus 
for producing the effect. I prefer to employ for this pur- 
pose an electro-magnet A, Fig. 5, having a coil upon only 
one of its legsb. A steel-spring armature c is firmly 





clamped by one extremity to the uncovered leg d of the 


2 Sheets—Sheetl. 


A. @. BELL. 
TELEGRAPEY. 
No. 174,465, Patented March 7, 1876. 
Pty .t 
ARP EREROELOCE. me ‘we tie eee 
B —— oe —— —_ -—- _ _ — -_ _ - 
AB =m —_—~ = — -_- —_——_— — — eee _ -——_— & = 
A — -_— Sail _ _— - nt -_ _ - _ -_= 
Bb _ -_ _— — -_= _ — -_ — _— 
AB m= =_— —_—_<- — _ — --— Se _— — -_— 
ry. 
w.) — oe _— — —_— — _— ae a — 
ABu— ———— A SS —— me 
Wg, a. 


ry. 5 
A. g 
Wetnesses Invenar: 
PW =<duaieeeed . —_wZ 
h.S itt ls atiza Siti! pul, 


FAC-SIMILES OF THE DRAWINGS 


magnet, and its freeend is allowed to project above the 
pole of the covered leg. The armature c can be set in 
vibration in a variety of ways, one of which is by wind, 
and, in vibrating it, produces a musical note of a certain 
definite pitch. ; 

When the instrument A is placed in a voltaic circuit g 
bef g, the armature c becomes magnetic, and the polarity 
of itsfree end is opposed to that of the magnet underneath. 
So long as the armature c remains at rest no effect is 
produced upon the voltaic current, but the moment it is 
set in vibration to produce its musical note a powerful in- 
ductive action takes place, and electrical indulations trav- 
erse the circuit g be The vibratory current ing 
through the coil of the electro-magnet f causes vibration 
in its armature h when the armatures ch of the two in- 
struments A J are normally in unison with one another; 
but the armature h is unaffected by the passage of the un- 
dulatory current when the pitches of the two instruments 
are different. ' 

A number of instruments may be placed upon a tele- 
graphic circuit, as in Fig.6. When the armature of any 
one of the instruments is set in vibration all the other in- 
struments upon the circuit which are in unison with it 
respond, but those which have normally a different rate 
of vibration remain silent. Thus, if A, Fig. 6, is set in vi-, 
bration, the armatures of A! and A? will vibrate also, but all 
the others on the circuit will remain still. Soif B' is caused 
to emit its musical note the instruments B B' respond. 
They continue sounding so long as the mechanical vibra- 
tion of B' is continued, but become silent with the cessa- 
tion of its motion. The duration of the sound may be 
used to indicate the dot or dash of the Morse alphabet, and 
thus a telegraphic dispatch may be indicated by alternately 
interrupting and renewing the sound. 

When two or more instruments of different pitch are 
simultaneously caused to vibrate, all the instruments of 
corresponding pitches upon the circuit are set in vibration, 
each responding to that one only of the transmitting in- 
struments with which it isin unison. Thus the signals of 
A, Fig. 6, are repeated by A‘ and A*, but by no other 
instrument upon the circuit; the signals of B* by B and 
B‘; and the signals of C' by Cand C*—whether A, B* 
and C" are successively or simultaneously caused to vibrate, 
Hence by these instruments two or more telegraphic sig: 
nals or messages may be sent simultaneously over the 
same circuit without interfering with one another. 

I desire here to remark that there are many other uses 
to which these instruments may be put, such as the 
simultaneous transmission of musical notes. differing in 
loudness as well as in pitch, and the telegraphic transmis- 
sion of noises or sounds of any kind. 

When the armature c, Fig. 5, is set in vibration the 
armature h responds not only in pitch but in loudness. 
Thus, when c vibrates with little amplitude, a very soft 
musical note proceeds from h; oar when c vibrates 
forcibly the amplitude of the vibration of h is considerably 
increased, and the resulting sound becomes louder. So, 
if Aand B, Fig. 6, are sounded simultaneously (A loudly 
and B softly), the instruments A‘ and A?* repeat loudly 
the signals of A, and B' B?* repeat softly those of B. 

One of the ways in which the armature c, Fig. 5, ma 
be set in vibration has been stated above to be by wind. 
Another mode is shown in Fig. 7, whereby motion can be 
imparted to the armature by the human voice or by means 
of a musical instrument. 

The armature c, Fig. 7, is fastened loosely by one ex- 
tremity to the uncovered leg d of the electro-magnet b, 
and its other extremity is attached to the centre of a 
stretched membrane a. A cone A is used to converge 





sound vibrations upon the membrane. When a sound is 


and this I claim, whether the permanent magnet be set in 
vibration. in the neighborhood of the conducting wire 
forming the circuit, or whether the conductin 
wire be set in vibration in the neighborhood o 
the rmanent magnet, or whether the conduct- 
ing-wire and the permanent magnet both simultaneously 
be set in vibration in each other’s neighborhood. 

8. The method of producing undulations in a continuous 
voltaic current by the vibration or motion of bodies 
capable of inductive action, or by the vibration or motion 
of the conducting-wire itself, in the neighborhood of such 
bodies, as set forth. 

4, The method of producing undulations in a continuous 
voltaic circuit by gradually increasing and diminishing 
the resistance of oo circuit, or by gradually increasing 
and diminishing the power of the battery, as set forth. 

5. The method of and apparatus for transmitting vocal 
or other sounds telegraphically, as herein described, by 
causing electrical undulations, similar in form to the 
vibrations of the air accompanying the said vocal or other 
sound, substantially as set forth. 

In testimony whereof I have hereunto signed my name 
this 20th day of January, A. D., 1876. 

Witnesses ; ALEX. GRAHAM BELL, 

THomas E. Barry, 
P. D. RICHARDS. 


uttered in the cone the membrane a is set in vibration, the 
armature c is forced to partake of the motion, and thus 
electrical undulations are created upon the circuit Fb ef g. 
These undulations are similar in form to the air vibra- 
tions caused by the sound—that is, they are represented 
— by similar curves. 

The unudulatory current passing through the electro- 
magnet f influences its armature h to copy the motion of 
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Specification forming part of Letters Patent No. 186,787, 
dated January 80, 1877; application filed 
January 15, 1877. 

To all whom it may concern: 

Be it known that I, Alexander Graham Bell, of Bos- 
ton, Massachusetts, have invented certain new and useful 
Improvements in Electric Telephony, of which the follow- 
ing is a specification : 

In Letters Patent granted to me on the 6th day of April, 
1875, No. 161,789, and in an application for Letters Patent 
of the United States now pending, I have described a 
method of and apparatus for producing musical tones by 
the action of a rapidly-interrupted electrical < current, 
whereby a number of telegraphic signals can'be sent 
simultaneously along a single circuit. 

In another application for Letters Patent now pending 
in the United States Patent Office I have described a 
method of and appuratus for inducing an intermittent 
current of electricity upon a line-wire, whereby musical 
tones can be produced, and a number of telegraphic sig- 
































Wihesses Inver. nals be sent simultaneously over the same circuit, in either 
Gwettrarce) it Biles %. or in both directions; and in Letters Patent granted to me 


March 7, 1876, No. 174,465, I have shown and described a 
method of and apparatus for producing musical tones by 
the action of undulatory currents of electricity, whereby 
a number of telegraphic signals can be sent simultaneously 
over the same circuit, in either or in both directions, and 
a single battery be used for the whole circuit. 

In the applications and patents above referred to, sig- 
nals are transmitted simultaneously along a single wire b 
the employment of transmitting instruments, each of which 
occasions a succession of electrical impulses differing in 
rate from the others, and are received without confusion 
by means of receiving instruments, each tuned toa pitch 
at which it will be put in vibration to produce its funda- 
mental note by one only of the transmitting instruments. 
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IN BELL’S PATENT, NO. 174,465. 


the armaturec. A similar sound to that uttered into A 
is then heard to proceed from L. 

In this specification the three words ‘ oscillation,” ‘‘ vi- 
bration,” and ‘* undulation,” are used synonymously, and 
in contradistinction to the terms “intermittent” and 
‘** pulsatory.” By the terms ‘‘ body capable of inductive 
action,” I mean a body which, when in motion, produces 
dynamical electricity. I include in the category of bodies 
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capable of inductive action—brass, copper, and other! A separate instrument is, therefore, employed for every 
metals, as well as iron and steel. | pitch, each instrument being capable of transmitting or 
_ Having described my invention, what I claim, and de- | receiving but a single note, and thus as many separate 
sire to secure by Letters Patent, is as follows : instruments are required as there are messages or musical 
1, A system of telegraphy in which the receiver 1s set in notes to be transmitted. 
vibration by the employment of undulatory currents of | My invention bas for its object, first, the transmission 
electricity, substantially as set forth. |simultaneously of two or more musical notes or tele- 
2. The combination, substantially as set forth, of a per- graphic signals along a single wire in either or both direc- 
manent magnet or other body capable of inductive action, | tions, and with a single battery for the whole circuit with- 
with a closed circuit, so that the vibration of the one shall | out the use of as many instruments as there are musical 
occasion electrica] undulations in the other, or in itself, | notes or telegraphic signals to be transmitted ; second, the 
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electrical transmission by the same means of articulate 
8 h and sounds of every kind, whether musical or not ; 
third, the electrical transmission of musical tones, artic- 
ulate speech, or sounds of every kind, without the neces- 
sity of using a voltaic battery. 

nmy patent No. 174.465, dated March 7, 1876, I have 
shown as one form of transmitting instrument a stretched 
membrane, to which the armature of an electro-magnet is 
attached, whereby motion can be imparted to the armature 
by the human voice, or by means of a musical instrument, 
or by sounds produced in any way. 

Ip accordance with my present invention, I substitute for 
the membrane and armature shown in the transmitting 
and receiving instruments alluded to above a plate of iron 
or steel capable of being thrown into vibration by sounds 
made in its neighborhood. 

The nature of my invention and the manner in which 
the same is or may be carried into effect will be understood 
by reference to the accompanying drawings, in which— 

Figure 1 is a perspective view of one form of my elec- 
tric telephone. Fig. 2 is a vertical section of the same, 
and Fig. 3 isa plan view of the apparatus. Fig. 4 is a 
diagram illustrating the arrangement upon circuit. 

Similar letters in the drawings represent corresponding 
portions of the apparatus. 

A, in said drawings, represents a plate of iron or steel, 
which is fastened at Band C to the cover or suunding 
box D. E represents a speaking tube, by which sounds 
may be conveyed to or from the plate A. F'is a bar of 
soft iron. G@ is a coil of insulated copper wire placed 
around the extremity of the end Hof the bar F. J is an 
adjusting screw, whereby the distance of the end H from 
the plate A may be regulated. 

The electric telephones J, K, L, and M are placed at 
different stations upon a line, and are arranged upon cir- 
cuit with a battery N, as shown in diagram, Fig. 4. 

I have shown the appara'us in one of its simplest forms, 
it being well understood that the same may be varied in 
arrangement, combination, general construction and form, 
as well as material of which the several parts are com- 
posed, 

, The operation and use of this instrument are as fol- 
ows: 

I would premise by saying that this instrument is and 
may be used both as a transmitter and as a receiver— 
that is to say, the sender of the message will use an instru- 
ment in every particular identical in construction and op- 
eration with that employed by the receiver, so that the 
same instrument can be used alternately as a receiver and 
a transmitter. 

In order to transmit a telegraphic message by means of 
these instruments, it is only necessary for the operator at 
a telephone (say J) to make a musical sound, in any way, 
in the neighborhood of the plate A—for convenience of 
operation through the speaking tube H—and to let the 
duration of the sound signify the dot or dash of the Morse 
alphabet, and for the operator, who receives his message 
(say at M), to listen to his telephone, preferably through 
the speaking tube EZ. When two or more musical signals 
are being transmitted over the same circuit all the tele- 
phones reproduce the signals for all the messages ; but as 
the sign Is for each message differ in pitch from those for 
the other messages, it is easy for an operator to fix his at- 
tention upon one message and ignore the others. 

When a large number of dispatches are being simulta- 
neously transmitted it will be advisable for the operator to 
listen to his telephone through a resonator, which will re- 
enforce to his ear the signals which he desires to observe. 
In this way he is enabled to direct his attention to the sig- 
nals for any given message without being distracted or 
disturbed by the signals for any other messages that may 
be passing over the line at the time. 

The musical signals, if preferred, can be automatically 
received by means of a resonator, one end of which 1s 
closed by a membrane, which vibrates only when the note 
with which the resonator is in unison is emitted by 
the receiving-telephone. The vibrations of the mem- 
brane may be made to operate a circuit-breaker, which will 
actuate a Morse sounder or a telegraphic recording or reg 
istering apparatus, 

One form of vibratory circuit breaker which may be 
used for this purpose I have described in Letters Patent 
No. 178,899, June 6, 1876. Hence by this plan the simul- 
tuneous transmission of a number of telegraphic messages 
over a single circuit in the same or in both directions, with 
a single main battery for the whole circuit and a single 
telephone at each station, is rendered practicable. This is 
of gieat advantage in this, that for the conveyance of 
several messages, or signals, or sounds over a single wire 
simultaneously, it is no longer necessary to have separate 
instruments correspondingly tuned for each given sound, 
which plan requires nice adjustment of the correspond- 
ing instruments, while the present improvement admits of 
a single instrument at each station ; or, if for convenience 
several are employed, they all are alike in construc- 
tion. and need not be adjusted or tuned to particular 
pitches. 

Whatever sound is made in the neighborhood of any tel- 
ephone, say at J. Fig. 4, is echoed in fac-simile by the tele- 
phones of all the otherstations upon the circuit; hence, this 
plan is also adapted for the use of the transmitting iotelli- 
gibly the exact sounds of articulate speech. To convey 
an artivulate message it is only necessary for an opera- 
tor to speak in the neighborhood of his telephone, 
preferably through the tube EZ, and for another operator 
ata distant station upon the same circuit to listen to the 
telephone at that station. If two persons speak simul- 
taneously in the neighborhood of the same or different 
telephones, the utterances of the two speakers are repro- 
duced simultaneously by all the other telephones on the 
same circuit ; hence, by this plan a number of vocal mess- 
ages may be transmitted simultaneously on the same cir- 
cuit in either or both directions. All the effects noted above 
may be produced by the same instruments without a bat- 
tery by rendering the central bar F H permanently mag- 
netic. Another form of telephone for use without a bat- 
tery is shown in Fig. 5, in which O is a ‘com- 
pound permanent n.agnet, to the poles of which are affixed 

le-pieces of soft iron P Q surrounded by helices of insu- 
lated wire RS. : 

Fig. 6 illustrates the arrangement upon circuits of simi- 
lar instruments to that shown in Fig. 5, 

In lieu of the plate A in above figures, iron or steel reeds 
of definite pitch may be placed in front of the electro- 
magnet O, and in connection with a series of such instru- 
ments of different pitches, an arrangement upon circuit 
may oe employed similar to that shown in my Patent No. 
174,465 and illustrated in Fig. 6 of Sheet 2 in said patent. 
The battery, of course, may be omitted, 


This invention is not limited to the use of iron or steel, 
but includes within its scope any material capable of in- 
ductive action. 

The essential feature of the invention consists in the 
armature of the receiving instrument being vibrated by 
the varying aitraction of the electro-magnet, so as to vi- 
brate the air in the vicinity thereof in the same manner as 
the air is vibrated at the other end by the production of 
the sound. It is, therefore, by no means necessary or 
essential that the transmitting instrument should be of the 
same construction as the receiving instrument. Any in- 
strument receiving and transmitting the impression of 
agitated air may be used as the transmitter, although for 
convenience and for reciprocal communication, I prefer to 
use like instruments at either end of an electrical wire. 

I have heretofore described and exhibited such other 
means of transmitting sound, as will be seen by reference 
to the proceedings of the American Academy of Arts and 
Sciences, Volume XII. 

For convenience, I prefer to apply to each instrument a 
call-bell. This may be arran so as to ring, first, when 
the main circuit is opened; second, when the bar F 
comes into contact with the plate A. The first is done to 
call attention ; the second indicates when it is necessary 
to readjust th> magnet, for it is important that the dis- 
tance of the magnet from the plate should be as little as 
possible, without, however, being in contact. I have also 
found that the electrical undulations produced upon the 
main line by the vibration of the plate A are intensified 
by placing the coil G at the end of the bar F' nearest the 
— A, and not extend it beyond the middle, or there- 
about. 

Having thus described my invention, what I claim, and 
desire to secure by letters patent, is— 

1. The union upon, and by means of, an electric circuit 
of two or more instruments, constructed for operation 
substantially as herein shown and described, so that, if 
motion of any kind or form be produced many way in the 
armature of any one of the said instruments, the arma- 
tures of all the other instruments upon the same circuit 
will be moved in like manner and form; and if such mo- 
tion be produced in the former by sound, like sound will be 
produced by the motion of the latter. 

2. In a system of electric telegraphy or telephony, con- 
sisting of transmitting and receiving instruments united 
upon an electric circuit, the production, in the armature 
of each receiving instrument, of any given motion by sub- 
jecting said armature to an attraction varying in intensity, 
however such variation may be produced in the magnet, 
and hence I claim the production of any given sound or 
sounds from the armature of the receiving instrument, 
by subjecting said armature to an attraction varying in in- 
tensity, in such manner as to throw the armature into that 
form of vibration that characterizes the given sound or 
sounds, 

3. The combination, with an electro-magnet, of a plate 
of iron, or steel, or other material capable of inductive 
action which can be thrown into vibration by the move- 
ment of surrounding air, or by the attraction of a magnet. 

4. In combination with a plate and electro-magnet, as 
before claimed, the means herein described, or their me- 
chanical equivalents, of adjusting the relative position of 
the two, so that, without touching, they may be set as 
we together as possible. y 

5. The formation, in an electric telephone, such as here- 
in shown and described, of a magnet with a coil upon the 
end or ends of the magnet nearest the plate. 

6. The combination, with an electric telephone, such as 
described, of a sounding box, substantially as herein shown 
and set forth. 

7. In combination with an electric telephone, as herein 
described, the employment of a speaking or hearing tube, 
for conveying sounds to or from the telephone, substan- 
tially as set. forth. 

8. In a system of electric telephony, the combination of 
a permanent magnet with a plate of iron or steel, or other 
material capable of inductive action, with coils upon the 
end or ends of said magnet nearest the plate, substantially 
as set forth. 

In testimony whereof I have hereunto signed my name 
this 13th day of January, A. D. 1877. 

A. GRAHAM BELL, 

Witnesses : 

HENRY R. ELLIOTT, 
EWELL A. DICK. 
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The Latest Wilber Affidavit. 





At the session of the Pan-Electric Investigation Com- 
mittee on May 21, Mr. Casey Young offered an affidavit 
made by Mr. Z. F. Wilber on the 6th of April, and asked 
that the witnesses named, who were in the Patent Office 
in 1875, 1876 and 1877, and employed in the room of Mr. 
Wilber, be summoned to corroborate the allegations made 
in this affidavit. Mr. Boyle, the chairman, was overruled 
by the committee in his decision that the document might 
be offered. The committee also declined to summon the 
witnesses named, it having unanimously agreed not to 
summon any new witnesses. Mr. Young, therefore, with- 
drew the affidavit, which, it is said, was intended to be 
used by the government counsel in its prosecution of the 
suit to annul the patent. Mr. Young said his purpose was 
to answer the charge of being a conspirator, and to show 
that the Bell Telephone Company were the original con- 
spirators. 

The fullowing is the affidavit in full: 

City of Washington, District of Columbia—ss,: 

Zenas Fisk Wilber, being duly sworn, deposes and says : 
Iam the same Zenas Fisk Wilber who was the principal 
examiner in the United States Patent Office in charge of a 
division embracing all applications for patents relating to 
electrical inventions during the years 1875, 1876 and till 
May 1, 1877, about which latter date I was promoted to be 
examiner of interferences; that as such examiner the appli- 
cation of Alexander Graham Bell—upon which was 
granted to him letters patent of the United States, No. 
174,465, dated March 7, 1876, for multiple telegraphy— 
was referred to me and was by me personally examined 
and passed to issue. 





And I am the same Zenas Fisk Wilber who has given 


affidavits in the telephone controversy commonly called 
the ‘‘ Bell controversy,” in which a bill has been filed and 
suit brought in the Southern District of Ohio, by the 
United States, for the voidance of letters patent No. 174,- 
465, issued March 7, 1876, and No. 186,787, issued January 
80, 1877, both to Alexander Graham Bell, which affidavits 
so given by me were used at the hearing before the Com-. 
missioner in the Interior Department, consisting of Sec- 
retary Lamar, Assistant Secretaries Muldrow and Jenks, 
and Commissioner of Patents Montgomery; which com- 
mission sent for the purpose of advising the Department 
of Justice as to the advisability and propriety of the gen- 
eral government bringing the suit supra. In none of such 
affidavits heretofore made by me and referred to in this 
affidavit have the exact facts and the entire truth been 
told by me in relation to the circumstances connected 
with the issuance of the said patent No. 174,465. These affi- 
davits were made by me under circumstances which I 
propose to relate herein and obtained from me to serve 
the ends and purposes of the parties who influenced me. 

In order that parties may be vindicated and injustice 
rectified, I have concluded to tell the whole truth, and 
nothing but the truth. It will be impossible for the courts 
of the country to mete out exact justice withouta knowl- 
edge of the influence brought to bear upon me while 
examiner in the Patent Office in 1875, 1876 and 1877, which 
caused me to show Professor Bell Elisha Gray’s caveat then 
under my charge and control, as by law provided, and 
which caused me to favor Bell in various ways in acting 
on several applications for patents by him made. 

This conclusion has not come upon me suddenly, but 
after due and deliberate consideration, and after having 
carefully weighed the consequences which must result 
from this disclosure.. I am fully aware that it may place 
me jn an awkward position with some of my friends and, 
possibly, before the public; that it may even alienate some 
of my friends from me; nevertheless, I have concluded to 
do as above stated, regardless of consequences, without the 
hope or promise of reward or favor on the one hand, and 
without fear of results on the other hand. 

The affidavits hereinbefore referred to were executed 
July 30 and August 3, 1885 (these being duplicated); Octo- 
ber 10, 1885; November 7, 1885, and October 21, 1885, One 
of these affidavits—viz., the one of October 21, 1885— 
given at the request of the Bell Company by Mr. Swan, of 
its counsel, was given when I was afflicted with and suffer- 
ing from alcoholism, and was obtained from me when I 
was so suffering ; and after it had been so obtained from 
me, I was villified and attacked before the commission re- 
ferred to. 

Under such conditions my faculties were not in their 
normal condition, and I was, in effect, duped to sign it, 
not fully realizing then, as I do now, the siatements 
therein contained. I had been drinking, and was men- 
tally depressed, nervous and not ina fit condition for so 
important a matter. As stated, I did not realize ([ could 
not in my then condition) the effect or scope of the affi- 
davit, the data for which were supplied by Mr. Swan, who 
paid me $100 therefor, for the Bell Company. In this in- 
stance, and at this time, I am entirely and absolutely free 
from any alcoholic taint whatever; Iam perfectly sober 
and a conscious master of myself mentally and physically. 
This affidavit is, consequently, the outcome of a changed 
mode of Jife anda desire on my part to aid in righting a 
great wrong done to an innocent man. I am convinced by 
my action while Examiner of Patents that Elisha Gray 
was deprived of proper opportunity to establish his right 
to the invention of the telephone, and I now propose to 
tell how it was done. 

The attorneys for Professor Bell in the matter of the ap- 
plication, which became patent No. 174,465, were Messrs. 
Pollock & Bailey, then aleading firm of patent practition- 
ers in Washington City (since dissolved and each in busi- 
ness for himself.) Major Bailey, of that firm, had the 
active management of the case, and several times appeared 
before me during the pendency in relation thereto. Major 
Bailey and I had been acquainted for almost thirteen 
years. We had for a time been officers in the same regi- 
ment, and staff officers upon the staff of the same brigade 
commander. Upon my appointment to the Patent Office 
in 1870 our old acquaintance was renewed, and for years 
we were exceedingly friendly, and still are so even to this 
day. Iwas poor when I became examiner, and conse- 
quently was in constant and great straits for the lack of 
ready money. In such straits I had several times bor- 
rowed money from Major Bailey, notwithstanding the 
fact that Commissioner Leggett had in 1871 or 1872 issued 
an order prohibiting employés of the Patent Office from 
borrowing, in any way or under any subterfuge, from at- 
torneys practicing before the office or from inventors, 
which order was then and 1s still in force. 

I was, consequently, in debt to Major Bailey at the time 
the application of Bell was filed in the oftice ; in addition, 
I was under obligations to him for a present to my wife— 
a very handsome and expensive gold hunting-case lady’s 
watch, which, I understood, he procured from George P. 
Reed & Co., of Boston, Mass. I, consequently, felt under 
many and lasting obligations to him, and, necessarily, felt 
like requiting him, in some degree at least, by favoring him 
in his practice whenever and however I could. 

As I recollect, I borrowed $100 from him about the time 
the Bell application was filed. He was known as a liberal 
man, and gave expensive presents and loaned money to 
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others in the office. Feeling thus in his power from the 
obligations noted, surrounded by such environments, I was 
called upon to act officially upon the applications of 
Alexander Graham Bell. 

When I suspended Bell’s application because of Gray's 
caveat I did not, in the official letter to Bell, give the name 
of the inventor nor his date of filing. Major Bailey ap- 
pearing before me in regard to such suspension, I allowed 
him to become acquainted with both facts, telling him 
personally the same, so that he immediately knew the 
exact facts upon which to base the protest he subsequent- 
ly filed against such suspension, and which was referred 
by me to the Commissioner, in person, for instructions. 

The Commissioner directed me to investigate and deter- 
mine, if possible, which (the application of Bell or the 
caveat of Gray) was filed the earlier on Feb. 14, 1876, and 
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RECENT IMPROVED APPARATUS. 


be governed by such finding of fact as to the maintenance 
or dissolution of such suspension, 

From the circumstances hereinbefore detailed, I was 
anxious to please Major Bailey, keep on the best and most 
friendly terms with him, and, hence, was desirous of find- 
ing that the Bell application was the earlier filed, and I did 
not make as thorough an examination as I should have 
done in justice to allconcerned. So, when I found in the 
cash blotter the entry of the receipt of Bell’s fee ahead of 
the entry of the receipt of Gray’s fee, I closed the examina- 
tion and determined that Bell was the earlier, whereas I 
should have called for proofs from both Bell and Gray, and 
have investigated in other directions, instead of being con- 
trolled by the entries alluded to and the statement of Major 
Bailey to me. The effect of this was to throw Gray out of 
court, without his having an opportunity to be heard or of 
having his rights protected, and the issuance of the patent 
hurriedly, and in advance of its turn, to Bell. Immedi- 
ately thereafter I again borrowed some money from Major 
Bailey, which has never been repaid. We have never had 
a settlement, and for yearsI was constantly in debt to him, 
and stillam. He has as yet demanded no settlement or 
repayment from me. 

After the suspension of Bell’s application had been re- 
voked, Professor Bell called upon me in person at the office, 
and I showed him the original drawing of Gray’s caveat, 
and fully explained Gray’s method of transmitting and re- 
ceiving. Professor Bell was with me quite a time on this 
occasion, probably upward of an hour, when I showed 
him the drawing and explained Gray’s methods to him. 
This visit was either the next day or the second day after 
the revocation of the suspension. 

There were several clerks and assistants in the room at 
the time who might have heard the conversation when I 
showed Professor Bell the drawing and verbally explained 
to him the methods of Professor Gray. Bell had been in 
the office before this and on several occasions in relation 
to other cases, s0 we were then acquainted. On this visit 
he was alone, and the visit occurred in the forenoon. 
About 2 Pp. M. of the same day he (Bell) retuined to the 
office for a short time. On his leaving | accompanied him 
into the hall and around the corner into a cross-hall leading 
into the court-yard, where Professor Bell presented me 
with a hundred dollar bill. I am fully aware that this 
statement will be denied by Professor Bell, and that prob- 
ably the statements I have made as to my relations with 
Major Bailey and his influence will be denied, but never- 
theless they are true, and they are stated, subscribed and 
sworn to by me while my mind is clear and my conscience 
active and bent on rectifying, as far as possible, any wrong 
I may have done. 

Gray’s caveat was a secret, confidential document 
under the law, and I should not have been influenced to 
divulge the same, but I did so, as hereinbefore related. 


Upon the following page I make a diagram of the room 
(No. 118), the hall and the cross hall where Professor Bell 
handed me the one hundred dollar bill. 

The assistants and clerks had free access to the archives 
and records in the room. They could go in and out, out- 
side of regular office hours. The caveat was for some 
weeks in a file box on my desk, and could have been taken 
therefrom and from the office and kept over night without 
my knowledge, either by a watchman, a messenger, a 
clerk, or an assistant, or by a clerk or assistants from other 
divisions. At that time examiners’ rooms were not locked, 
and the key was kept at the desk of the captain of the 
watch when the rooms were not occupied, outside of office 
hours, as is now the case, nor were passes then required 
for employés to enter the building outside of regular office 
hours. 

Professor Bell, in his testimony in the Dowd case, admits 
having a conversation with me in relation to the caveat, 
but says, as I remember it, that I declined to show him the 
caveat, which is not true. I did show him the original 
drawing, as hereinbefore stated. 

In corroboration of the fact stated herein, that Major 
Bailey had influence over me, I desire to refer to several 
other applications of Professor Bell’s which were acted on, 
and became patents in remarkably quick order, as will be 
shown by the records of the Patent office. The application 








for this patenc. 174,465. was filed February 14, 1876, became 
a patent (after the several actions thereon) March 7, 1876. 
For Ne. 161,739, filed March 6, patented 4 pril 6, 1876. For 
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No. 181,553, filed August 12, patented August 28, 1876. 
For No. 196,187, filed January 15, patented January 30, 
1877. For No. 178,399, filed April 6, suspended May 18, 
1876 on account of a possible interference with another 
pending application of Professor Gray, was amended, and 
protest against interference filed May 20; suspension re- 
voked, case passes to issue May 29, and patented June 8, 
1876. Such rapid progress from applications to patents 
are exceptional, and few such instances, if any, can be 
found outside of Bell’s cases. 

For the sake of justice, the easement of my own con- 
science and to place myself right in this matter, 1 have 
concluded to tell the whole truth thereabouts, in so far as 
I had any connection therewith in an official capacity, and 





this without regard to whom it aid, help or hurt, and 1 
have thus concluded after full, frank consultation and 
conversation with my old college mate, comrade-in-arms 
and long-time friend, Major Marion D. Vanhorn, and I 
shall intrust this document to him, hoping and trusting 
that I may yet be able to repair, in some degree, the wrong 


Recent Improved Apparatus. 





Quite a number of devices have been designed as sub- 
stitutes for the well-known method of automatic switching 
by hanging the telephone on the hook of the magneto box. 
The method of switching now employed operates by 
gravity, the weight of the telephone changing the contacts. 
In the arrangement recently designed by the Railway 
Telegraph Supply Company, of Chicago, a different action 
is employed. As shown in the illustration, Fig. 1, the plac- 
ing of the telephone in the yoke spreads the two arms 
apart, and in this way the proper connections are estab- 
lished, 

The same company has also introduced a needle annun- 

ciator, Fig. 2, in which the gravity principle is employed, 
no springs being used. 
The desire to get low insurance rates has induced many 
firms to place their establishments in direct communica- 
tion with the fire department, and the small expense thus 
incurred not only effects a large saving but adds an ele- 
ment of security. Asarule, on the discovery of fire in a 
building, the watchman is at a loss whether to fight the 
fire or to run out of the building to give an alarm; and this 
indecision usually results in a waste of valuable time. 
With an alarm box on each floor, such as is illustrated in 
Fig. 3, an immediate alarm can be sent in, and the watch- 
man can then use his endeavors in fighting the fire pend- 
ing the arrival of assistance. The alarm box shown con- 
tains no springs, being actuated by a weight, and at each 
oull of the lever it sends in the number cf the station 
three times. 
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An Tm; roved Cell for Physicians’ Use. 


Recognizing the adaptability of the Grenet type of cell 
for the use of the physician and in the laboratory, Mr. 
Curt W. Meyer, of this city, has for some time past de- 
voted himself to the task of improving its form so as to 
make it not only more durable but more efficient. As 
shown in the illustration, Fig. 1, he has discarded the 
globe-bottle form and adopted the square pattern, by 
which he gets more solution in the same space occupied 
by the old globe form, and by which the ussemblage of 
flasks in box form is greatly facilitated. The carbon is 
screwed into contact with the holder, which is platinized 
to prevent corrosion by the acid. The zinc A is also 
screwed into the rod G, and when used up can be removed 
from the holder Band replaced by another with ease. 
The carbon plates H are corrugated so as to give increased 
surface, The cover of the cell is of hard rubber, which is 
unaffected by the acid, and a rubber ring within it secures 
it firmly to the top and closes it hermetically, thus acting 
both as a lock and a seal. In this way solutions can be 
used which the metal top Grenet cell will not permit of, 
such as, for instance, bisulphate of mercury. 

These cells are arranged in cases ranging as high as 




















done, and I stand ready, and shall always be ready and 
willing, to verify this statement before any court or proper 
tribunal in the land. ZENAS Fisk WILBER. 
Sworn to and subscribed before me this 6th day of April, 
1886. THomas W. SwAN, Notary Public. 
Accompanying the affidavit is a diagram of room No. 
118, Patent Office Building, the hall and the cross hall 
where Professor Bell is alleged to have handed Mr. Wilber 
the one hundred dollar bill. 
—_—— o> 
The Planet Electric Conductor Company, of New York 








FIGS. 1 AND 2.—NEW BATTERY FOR PHYSICIANS’ 





City and Washington, has been organized with a capital of 
$50,000. Mr. John H, Soule, of Washington, is interested. 





USE. 


thirty, as shown in Fig. 2. Any number of these can, of 
course, be selected for use according to the nature of the 
treatment. 

To enable the operator to select the desired current, Mr. 
Meyer some time since devised a very simple current 
‘‘selector,” which consists simply in a conflucting cord, 
with one end bifurcated or ‘ split,” as shown in Fig. 2. 
Thus by attaching one of the split ends permanently 
to the battery circuit, the other can be shifted from one 
contact to the other without breaking the circuit, and the 
current is thus gradually increased or diminished ag re- 
quired. 

The cell is also eminently adapted to operate the small 
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incandescent lamp used by physicians, two of them suffic- 
ing for the usual lamp of one candle power. 

We may remark that all parts of the cell are made on 
the interchangeable plan, so that renewals are easily 
effected. 
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The Bell Affidavit. 
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In answer to the Wilber affidavit, Prof. Bell has sent the 
subjoined to the committee : 


WasuinaTon, D. C., May 24, 1886. 


The Hon. Charles E. Boyle, Chairman Pan-Electric 
Telephone Investigating Committee : 


DeaR Sir: I have read in the Washington Post and 
other newspapers of May 22, 1886, what purports to be 
a copy of an affidavit of Zenas Fisk Wilber, sworn to about 
seven weeks ago and offered to your committee. The per- 
sons who offered this to the committee are now at Balti- 
more and New Orleans, in the United States courts, de- 
fending suits for age a my patents. I am informed 
that testimony for final hearing is now being taken in 
both those cases. If those persons or any one else asso- 
ciated with those defenses think that any court would 
believe what Mr. Wilber swears to, it would be their duty 
and their interest to call him as a witness; he could then 
be cross-examined and his truthfulness or want of truth- 
fulness established. If they believe them, they 
will do so. I am_ not ge however, to let his 
statements wait for denial, and, therefore, inclose 
with this my affidavit. I also call your attention to 
his various affidavits made before this one. At the 
request of Mr. Van Benthuysen and others he made an 
affidavit at Washington on July 31, 1885, and repeated it 
on Aug. 8. This was filed before the Secretary of the In- 
terior by the petitioners for the government suit. In that 
his only ground of attack on my A ge rested on an offi- 
cial written communication of Feb. 19, 1876, and on his 
present opinion of the rules of law on the subject. He did 
not suggest any other communication nor any fraud. On 


Oct. 10, 1885, before I or any one interested with me had | posed 


communicated with him, my opponents took another affi- 
davit from him and filed it before the Secretary of the In- 
terior, and it is printed on page 842 of the printed record 
of the testimony then used. In that he states in terms 
that he gave no information about the Gray caveat beyond 
what appears in the official communications in the files. 
Subsequently Mr. Wilber made an affidavit, Oct. 21, 1885, 
which was used on behalf of my patent before the Secre- 
tary of the Interior. It contains the following: 

“ In the conduct of such application there was no fraud 
of any kind whatever, nor anything, any transaction, any 
communication, oral or written, which would support any 
such allegation in the least manner whatsoever, either on 
the part of Prof. Bell, his attorney, myself, or any other 
person whatsoever.” b 

I call your attention to the fact which ws comery before 
the Secretary of the Interior, that the whole of the affi- 
davit, covering more than twelve pages of foolscap, is in 
Mr. Wilber’s handwriting. Subsequently, and on Nov. 10, 
1885, Mr. Wilber made another affidavit for my opponents, ’ 
which they used before the Seeretary of the Interior. It 
contained no allusion to the topic now referred to. It is 

rinied on page 377 of the record of petitioners’ proof be- 
fore the Secretary. I request that B pe will kindly com- 
municate this letter and the inclosed affidavit to your com- 
mittee. Yours, respectfully, 
ALEXANDER GRAHAM BELL, 


AFFIDAVIT OF ALEXANDER GRAHAM BELL, 


WASHINGTON, May 24, 1886. 

I, Alexander Graham Bell, being duly sworn on oath 
depose and say : I reside in Washington, District of Co- 
lumbia, I am the inventor to whom were issued letters 

tent of the United States, No. 174,465, dated March 7, 

876. I have read in the Washington Post of May 22, 1886, 
what purports to be an affidavit of Zenas Fisk Wilber, 
sworn tu April 8, 1886. I never presented, paid, gave or 
handed to Zenas Fisk Wilber a one-hundred-dollar bill or 
any other bill, or any money, or any valuable considera- 
tion or thing at the place he mentions or any other place 
for any purpose whatever. I never nesenlaed to, or under- 
took to, or attempted to, or expressed any willingness to, 
pay him any money or any valuable consideration or thing 
whatever for any purpose. I never knew or believed or 
heard that Mr. Bailey or Pollock or any one else undertook 
to influence said Wilber or made any attempts so to do, or 
employed or endeavored to employ any corrupt practices 
to obtain my said letters patent, and do not believe so now. 
So far as my personal acts and knowledge are concerned I 
know that all proceedings in the filing and prosecution of 
the application for my patent and in the grant of it were 
free from fraud and trickery and honest in all respects, and 
I believe that all the acts of others concerned were also in 
all respects honest. I make these statements in the fullest 
and broadest sense. 

Mr. Wilber did not show me Gray’s caveat or the draw- 
ing of it or any portion of either. Ihave never seen the 
original papers of that caveat,and I did not even see a 
copy of them until after the Dowd suit was brought, 
which was in the fall of 1878. When I saw Mr. Wilber 
about my application in 1876 he took up my origi- 
nal papers and pointed out a agraph which 
was in them when the application was originally 
filed, Feb, 14, 1876, and has not been changed since, and 
which contained the following e: 

‘*The external resistance may also be varied. For in- 
stance, let mercury or some other liquid form part of a 
voltaic circuit; then the more deeply the conducting wire 
is immersed in the mercury or other liquid the less resist- 
ance does the liquid offer tothe passage of the current. 
Hence the vibration of the conducting wire in mercury or 
other liquid included in the circuit occasions undulations 
in the current.” 

Mr, Wilber said that the caveat I had been gut in in- 
terference with interfered with that. I did not have any 
other knowledge of the contents of Gray’s caveat, speci- 
fication or drawing, or either of them until after Gray had 
pubiished the caveat in 1878, except what Mr. Gray wrote 
me himself about his caveat Feb. 21, 1877, in a letter which 
is in the record of proofs for my patent before the Secre- 
tary of the Interior, page —. I testified to this in 1879. 

ALEXANDER GRAHAM BELL, 


City of Washington, District of Columbia, ss.: 
Subscribed and sworn to be before me, a notary public, 


in and for the city and district aforesaid, this 24th day of 
May, A. D., 1886, ROBERT R, SHELLABARGER, 
prane*s Notary Public. 





NEW YORK NOTES, 


OFFICE OF THE ELECTRICAL WORLD, } 

NEW YORK, May 24, 1886. j 
At this stage in the development of electric lighting and 
the electrical transmission of power, it is absolutely neces- 
sary to recognize the importance of running dynamos at a 
proper s and without any variation or interruption in 
the service. All who have charge of dynamos will admit 
the desirability of some apparatus that shall notify them 
at a glance of the exact conditions of steam pressure, the 
8 of dynamos and the cost uf maintenance. They will 
find an automatic device, in the Edson recording and alarm 
gauges, with which is now combined a speed-recording ap- 
paratus. These devices are at once admirably suited to 
these purposes, and are highly satisfactory in their opera- 
tion. The use of these instruments insures utmost uni- 
formity to the lighting plant, adequate service and protec- 
tion to the consumer of the light, and by effecting a cease- 
less watch on dynamo or boiler, assists the engineer in the 
faithful discharge of assumed duties. Employers can, in 
this manner, from these automatically written chart 
records only, be unquestionably assured of the economy 
and efficiency of the apparatus and the ability of those em- 
ployed. Pamphlets containing full information can be 
obtained from the Edson Recording Gauge Company, 91 

Liberty street, N. Y. 

The Metropolitan Telephone & Telegraph Company 
has, through its Vice-President, Henry S. Huidekoper, en- 
tered plans at Fireman’s Hall, through the well-known 

architect, Mr. Cyrus L. W. Eidlitz, for an eight-sto 
building to be erected at Nos. 16,18 and 20 Cortlandt 
street. The old buildings are now being pulled down. 
The estimated cost of the new building is $200,000. The 
structure will be of brick and iron, and will cover 72.2 feet 
front and rear, with a depth of 112.6 feet. Itis not pro- 
to be very elaborate, but it will be creditable to a 
street that has already some good buildings on it, and it 
promises to become quite an electrical centre, like Dey 
street. It is well known that just across the way now 
there are several electrical concerns, most of which will 
be glad to move into the new quarters. It has been 
rumored that with the enlarged accommodation at its 
command, the company will seek to centralize its ex- 
changes, but President Vail intimates that such a step is 
not at present contemplated. The building is to be ready 
by May 1, 1887. The company will put down its own 





requirements. 
did not know that Mr. Sargent or Mr. Reilly had a 
spiritualistic attachment to their well-conducted exchange 
in Brooklyn of the New York & New Jersey Telephone 
Company, but, according to one person in that city, such 
is the case. Judge Clement has sent Mary C. Shanley to 
the Flatbush asylum, so that she may no longer be 
troubled by the telephone. She lives in dread of the in- 
strument, over which strange voices reach ‘her. continu- 
ally calling to her with a sepulchral ‘‘ Hello!” It may be 
she has made a mistake, owing to increased ‘cross talk” 
and hollowness of sound on the underground wires. 
Speaking of telephones reminds me that the Shaver 
mechanical telephone system continues to enjoy great 
favor. I heard recently of one party who intends taking 
a set out to the West Indies with the purpose of intro- 
ducing the system there; and among the concerns at home 
that have lately introduced it are Carnegie, py | & Co., 
of Pittsburgh; Brush Electric Company, of Cleveland; 
Variety Iron Works. 
The Atlantic White Lead and Linseed Oil Company, 287 
Pear! street, devote their energies to the specialty of white 
lead. They introduced it a great many years ago, and I 
can remember as a boy the favor and popularity it 
enjoyed. It has been found that the “ Atlantic” white 
lead is peculiarly adapted for water-proofing insulation of 
electric light wires and cables. The company employs the 
best chemical and other skill on its product, and con- 
fidently offers the article to the manufacturers of electrical 
wires and conductors generally. 
I found Mr. E. H. Goff, president of the American Elec- 
tric Manufacturing Company, very busy this week at his 
offices on Broadway, answering the innumerable letters 
and telegrams of congratulation that have poured in upon 
him since Commissioner Osborne gave his emphatic decis- 
ion declaring that Mr. Goff was not guilty of any offense 
whatever that could render him liable to extradition or 
any other such treatment. Mr. Goff is naturally pleased 
at his triumphant vindication, and thanks his enemies for 
the good turn they have done him; but unless his friends 
stop, it will be rather laborious for him to respond to the 
kind messages, the bundles of which bave absolutely 
snowed him under. 
W. A. Haskell, Jr., Special Agent and Auditor of the 
Bell Telephone Company for Canada, applied last week to 
Coroner Hopson, at Paterson, for the delivery to him of 
the;personal effects of Mrs. Fernandez, of Hawthorne, who 
recently shot her husband and then herself. His appli- 
cation was made on behalf of his wife, who, he says, 1s a 
sister of the dead woman. The Coroner refused to deliver 
the property. An administrator will have to be appointed 
by the local courts to take charge of the . . 


NEW ENGLAND NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
Boston, Mass., May 24, 1886. t 

The Cambridge Electric Light Company has had its con- 
tract for lighting that city extended to October 1, 1886. 

The Schaefer Electric Light Company has received an 
order from the ener of the Free Press, Burlington, 
Vt., for an incandescent plant of 50 lights. 

At the Massachusetts State House on last Saturday Rep- 
resentative Doherty, of Boston, had the rules suspended, 
and the bill authorizing the Charlestown Gas Company to 
supply electric light to that district and Somerville was 
given its several yeodings and engrossed. 

Ata meeting of the Malden, Mass., Board of Aldermen 
on last Friday evening, permission was granted the elec- 
tric lighting company to erect poles on certain streets. 

Inquiries at the offices of the Commercial Cable Com- 














pany in this city elicited the information that the cable 


foundations—with an eye probably to underground wire | - 


warfare now being waged has made no specially notice- 
able.changes in public patronage. 

The Western Union and allied companies deny the 
rumors that the Commercial Company has gained some of 
their former patronage, and claim that their patrons are 
standing by them. It is a well-known fact that since the 
reduction of the rates to Europe business men have in- 
creased their messages materially. 

The Jarvis Engineering pereyeny 
business as being wg renigy? and since the first week in 
April has been very busy filling orders for engines and 
for Jarvis furnaces. This company recently sold engines 
to the Brookline (Mass.) Electric Light Company, and to 
the Manchester (N. H.) Gas Company. 

Among the new companies recently incorporated at 
Portland, Me., is the New England Electric Supply Co. ; 
capital stock, $200,000 ; President, E. H. Doolittle; Treas- 
urer, Walter Lawton, both of Winthrop, Mass. 

At the annual meeting of the Providence Telephone Co., 
which recently occurred at the offices of the company, 
Butler’s Exchange, Providence, R. I., the old. board of 
directors and officers were unanimously re-elected Mr. 
A. C, White will continue on as superintendent, many of 
the duties formerly devolving upon the general manager 
of the company now being assigned to him. Since the 
resignation of the late general manager of the company, 
Mr. J. W. Duxbury, that office has not been filled. Said 
gentleman, however, remains an officer of the company 
in the capacity of consulting electrician. Mr. Duxbvry 
will hereafter have his office at the head-quarters of the 
Synchronous Time Hocus and of Boston, room No. 4, 
Herald Building, having m elected president of that 
new enterprise. 

A new electric lighting corporation has been formed at 
Rochester, N, H., and will take steps immediately to have 
a plant for both arc and incandescent lighting erected 
and equipped. Orders for thirty arc lights and seventy- 
five incandescents have already been received by the new 
company. Messrs. Frenyear & Razee will furnish the 
equipment for the plant, including Exeter engines, 
dynamos and boilers, 

Messrs. Milliken & Co., of this city, have lately been 
constructing some excellent reproductions of the famous 
Reis-Legat receivers. ae are at all times prepared to 
make by special order all forms of Reis apparatus, in 
addition to the ‘“‘bored block” and ‘knitting needle” 
forms, both of which they keep constantly in stock. 

The Waterhouse Electric & Manufacturing Company, of 

Hartford, Conn., has just issued its first catalogue. It isa 
brief and comprehensive publication, setting forth the 
claims, objects and aims of the new enterprise in an intel- 
ligent, business-like and modest manner. It contains only 
17 pages of printed matter, and is illustrated with cuts 
showing the apparatus made by the company. 
The Brush Electric Lighting Company, of Boston, after 
numerous and exhaustive experiments with the multiple 
series distribution system of the Sun Electric Light Com- 
pany, of Woburn, Mass., has adopted same in conjunction 
with its own arc light system. The former company has 
commenced the application of high tension current by the 
aid of the apparatus furnished by the latter company, and 
a large number of lamps of various sizes are now burning 
in the Rogers Building, and thirty foot-lights at the Wind- 
sor Theatre are in operation, 

The telephone interests have been affected during the 
past week more than usual. After much debate, the Sen- 
ate has passed a taxation bill of a general nature, but 
aimed especially at the Bell Telephone Company, which 
will make that company pay $150,000 tax annually instead 
of $24,000. Senators Morse and Lilley were especially in- 
strumental in getting this bill passed. The company 
threatened to leave the State if such legislation were had, 
but its counsel finally told Chairman Morse of the Taxation 
Committee that it should make no further opposition. In 
the House the Bell Company and the stockholders of leased 
companies made a combination too strong for the bill to 
regulate the charges for telephone service. W.LB 


of this city, reports 








PHILADELPHIA NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
PHILADELPHIA, May 24, 1886. t 

The American District Company, of which I spoke last 
week as having cut loose from the Baltimore & Ohio to 
join hands with the Postal, after having reviously and 
for the second time forsaken the Western Shion to work 
as an adjunct of the Baltimore & Ohio, is again in a 
peck of trouble. The American District annual election 
came off last Monday, the 17th inst., and as it was known 
that the Western Union—who had General Superintendent 
James Merrihew, Henry Bentley, president of its local 
service, and some others, as director$ on the board—was 
making a big break for control of the District service, 
there was much interest exhibited in telegraphic circles. 
In its new ticket the Western Union proposed to include 
William B. Gill, the superintendent of this district. The 
upshot was that out of a total of 15,628 shares 14,083 were 
voted, and by a majority of over 1,800 the Western Union 
people were defeated—Superintendent Gill, the new can- 
didate, Thomas Cochran, the ‘Mutual Friend,” and 
General Superintendent Merrihew and President Bentley, 
who were on the old board. Only one man recognized as 
a Western Union sympathiser got on the new bvuard, and 
he crawled through a gimlet hole. It was General Collis, 
who took the precaution to have his name on both tickets. 

The American District of Philadelphia never had any 
too much money—indeed, it was the popular belief that it 
never had enough—so that when Jay Gould was beaten 
and the breezy time had passed, the following day, the 
officials of that concern began to look around for the 
cashier. That gentleman was last seen getting on a train 
for New York, and, presumably, for Canada. His name 
is A. F. Secor, and his defalcation will probably reach 
$2,000—about all the money the company had. Mr. Secor 
has a great head, for he took the precaution, in leaving, 
to take his bond with him. The facts leading up to this 
situation are as follows : Two years ago the company had 
a cashier—Joseph Wood, Jr., who, for economy’s sake, 
acted as secretary. When that worthy gentleman re- 
signed, some brilliant economist conceived the idea that 
one of the book-keepers could just as well serve, also for 
economy’s sake, as cashier. Consequently, Mr. Secor was 


chosen, served two years and deliquesced. Before leav- 
ing, he sent to the president of the company, by letter, the 
combination of the safe, which, on being opened, revealed 
the fact that everything was intact, save his own bond 





for the faithful and honest performance of his duties. No 
one can at present tell who his bondsmen are, and it ig 
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impossible, under such circumstances, for any one to say 
whether the. sho: e, if any, would be in excess of the 
amount of the security. 

The electric railway has been running every day for a 
week on Ridge avenue from Twenty-ninth street to Thirty- 
fourth street. The distance is only about half a mile, and 
the cars were run only from 3 o’clock to 5 every after- 
noon, but the results have been so satisfactory that the 
company say they will at once extend the road. I de- 
scribed this tramway in my letter last week. mh 

At a meeting of the Fairmount Park Commission last 
Friday a committee recommended that the proposition of 
the Thomson-Houston Electric Light —e to illu- 
minate the old park be accepted. There will be ten lights, 
and the price will be $1 per night for each light. The 
lighting will begin about the middle of June and end 
about the middle of September. 

The ‘‘ underground” idea seems to have been lost sight 
of, if we are to judge by the frequent applications for per- 
mission to stretch more aérial lines. On Thursday last 
both chambers of City Councils discussed the People’s 
Telephone Company and the ordinance giving them au- 
thority to run their wires over the housetops. Mr. 
Graham, in the upper branch, objected that the instru- 
ment was only an acoustic phone for short lines, and of 
no commercial value, not having an exchange. Squire 
McMullen advocated it on account of its tendency to break 
down monopoly. The poor man ought to be allowed to 
have telephone privileges as well as the rich. ‘‘I’m the 
poor man’s friend all the time,” said the ‘Squire, and he 
smiled with grim satisfaction as an emphatic majority of 
his colleagues passed the bill. 

In Common Council the ordinance authorizing the 
People’s Telephone to string wires ——. a lively dis- 
cussion, Mr. Zane extolling the ‘‘ phone” as _ the plainest 
and most distinct he ever listened to, and Mr. Fow enlarging 
on the fact that it was a short line one, and the wires had to 
be strung so tight that the distances were limited to half 
and three-quarters of a mile, to which Mr. Zane replied 
that wires two miles in — were already up. Mr. 
Bardsley said he was not satisfied, because the company 
clearly sought to avoid the tax on the privilege of putting 
their wires on the city poles, and he objected to multiply- 
ing wires on the house tops as dangerous to firemen, be- 
sides which he had never heard of the telephone before. 
He moved to postpone, and the chamber, evidently anxious 
to shoulder the question out of the way, agreed to it. 

The State Department at Harrisburg granted charters 
last week to the Sewickley Valley Electric Light Com- 
pany, with a capital of $15,000, and to the Scranton Illumi- 
nating, Heat and Power Company, capital $100,000. There 
was a protest against the latter company on the ground 
that another company in Scranton had the exclusive right 
to furnish electric light. It was decided in favor of the 


applicant. 
WESTERN NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, t 
CHICAGO, May 22, 1886. 

The labor troubles in Chicago are practically over now, 
and business is rapidly resuming its normal volume. The 
effect of the late troubles on the electrical business was, 
for the most part, only indirect, but it was felt neverthe. 
less, and the return of peace and quiet ik gladly welcomed 
by the electrical interests. Business is reported to be good 
by all the companies, and it is probable that the effect of 
the recent agitation has already nearly passed away. It 
certainly is to be hoped tnat this is the case, for the elec- 
trical companies of the West were enjoying the best trade 
they had known for eighteen months just before the strikes 
began, and it would be a pity to have this increase of busi 
ness interrupted for any length of time by external causes. 
I am happy to say that it seems to be the general opinion 
that the former activity has already been about resumed. 

The Ft. Wayne-Jenney Electric Light Company. has 
lately received orders for the following plants: Thiriy- 
light arc plant at Kansas City, Mo.; a sixteen-light arc 
plant to be used by the Cincinnati Excursion Company at 
Parker’s Grove, near Cincinnati; one hundred arc lig!ts 
for Galesburg, IIl.; sixty are lights for the East End Elec- 
tric Light Company, of Pittsburgh, Pa.; thirty arc lights 
for a panorama at Minneapolis, Minn. 

The McDonnell Odometer Company, of Chicago, are con- 
siderably behind their orders for their lightning speed in- 
dicator. This indicator has been referred to by me before, 
and is proving quite popular. 

Mr. Foree Bain, of 95-97 Indiana street, Chicago, informs 
me that he will, in connection with his other business, un- 
dertake to furnish electrical manufacturers and others de- 
siring electrical help competent men on short notice. He 
will keep a register at his office where electricians desiring 
work can place their applications on file. Mr. Bain is of 
the opinion that a bureau of this kind will be a convenience 
to employers and helpalike. The services of the bureau 
will be free of cost to both parties. 

The Van Depoele Electric Manufacturing Company have 
contracted with the Winona Electric Light Company for 
a large incandescent plant of 600 lights of sixteen can- 
dle-power each, and a number of lamps of larger capacity. 
The work will be commenced at once, and it is expected 
that the citizens of Winona will take most kindly to the 
enterprise, as gas is high at that point and its qualit 
could be much improved. The Capital City Street Rail- 
way, of Montgomery, Ala., have at last made a final con- 
tract for the equipping of their entire line with the Van 
Depoele Electric Railway system, and the name of their 
company has been changed to the Capital City Electric 
Street Railway. The Montgomery people say that 
they are more than pleased with the preliminary 
test made by the Van Depoele Electric Manufacturing Com- 
pany under the most trying circumstances, and are con- 
gratulating themselves on their enterprise in securing an 
electric equipment ahead of their less enterprising North- 
ern brethren. The Van Depoele Company have also con- 
tracted for and are now engaged upon the construction of 
an electric railway at Windsor, Ontario. The expectation 
is that the line will be carrying passengers on the 24th 
of May (the Queen’s birthday). hen you consider that 
the work was not commenced until the 20th of May I 
think it demonstrates the fact that electric railways have 
nearly passed their experimental stage, and that they will 
soon i their place among the’substantial, permanent en- 
terprises of the day, 

Bishop Turner, of the African Methodist Church of 
Georgia, Kentucky and Tennessee, has evidently been study- 
ing electricity. He is delivering a series of lectures in 
Kentucky, and Monday night, at Shelbyville, he said: “ I 











admire the great inventions of white men, and es ially 
in controlling electricity; but the subjection of God's 
agent is carried too far in making it-light the world. This 
has already changed the meteorology of our country. 
Look at the floods, hurricanes, cyclones and other atmos- 
pheric disturbances taking age in the heavens and upon 
the earth. I predict that the unbalancing of the air cur- 
rents which electric lights are causing will in a few years, 
if they increase in numbers as fast as in the last five years, 
cause whole cities to be blown away at a time, and floods 
unlike any save Noah’s.” 

The Universal Electric Company, Geo. 8S. Bowen, Man- 
ager, have just sold a 500-light incandescent plant to go to 
Dallas, Tex. By the way, while in the office of the Uni- 
versal Electric Company Saturday, I was shown a new 
safe just furnished them by the Chicago Safe and Lock 
Company. It is a beauty, and the Universal Electric peo- 
ple are highly pleased with it. 

The Cumberland Telephone Company has always had 
an able and progressive management, and its territory is 
better than the average. It is, as a result of intelligent 
management and good territory, one of the best dividend- 
paying companies in the West. At the annual meeting of 
the stockholders of the company, re oS at Henderson, 
Ky., Messrs. Jos. H. Thompson, J. H. Fall and Jas. E. 
Caldwell, of Nashville, were elected directors, the other 
members of the Board of Directors consisting of Messrs. FE. 
W. Cole, I. T. Rhea, O. F. Noel, Wm. Duncan, E. P. Hus- 
ton and Jas. Compton. The stockholders’ meeting was 
followed by a meeting of the directors, at which 
the following officers were elected: O. F. Noel, 
President; Jno. Lenihan, Jr., Secretary; Leland 
Hume, Treasurer; Ida May Toon, Assistant Secretary. 
During the past year the company has greatly improved 
and added to its plant in this State. The exchanges at 
Nashville and Memphis are womny te first in yo 
and efficiency, and the Nashville Exchange still claims the 
largest number of subscribers in proportion to population, 
and, it is claimed, the finest service of any exchange in 
the United States. The ere is now engaged in ex- 
tending 238 miles of wire in cables, running from the Cen- 
tral Office to Edgefield. This isan important and costly 
addition to its exchange facilities, and is but another evi- 
dence of its intention to maintain a first-class telephone 
system in all respects. The cables are furnished by the 

tandard Underground Cable Company, of Pittsburgh, 
Pa., and the placing of them in position is being super- 
intended by Mr. Degenhardt, representing the Cable Com- 
pany. These cables will prove of material benefit to the 
telephone subscribers in Edgefield. 

The Waukesha Electric Light Company has been incor- 
porated with a —t stock of $15,000. 

Col. 8S. G. Lynch, broker, 146 La Salle street, Chicago, 
gives the following telephone stock quotations : 


Oe a a ere FING SRPMS SNe 00a st OR ees choos $147@$150 
NN i hocks hE 2'0e haa oss GS vv ne cover oe eebe canoes 850@ 360 
PIR, 5 co SUES es so rsde se eceebuceONCeneewsnes 40@ 
ERE 4 ay ee eee, = ee ee 18@ 20 
I oo sien ass ones Saehne beth i <ndoesUoecs 65@ 70 
onc stages tia) es de'eeee 25@ 27 
Great Southern Scrip, 90 cents on the dollar. 
TN ote as ia ae Ne cuue supe ee ae ee necaasvewe 15@ 18 
IES Sons iss do sAdens ss bsel| conse Bfowseoieeeden 64 66 
Eo AR eo een iare bee eewen 58@ 55 
Mo. & Kan. Scrip, 53 cents on the dollar. 
POG BROUTIRID DIGIE 5. odo css oce'enns CDV e den 40@ 45 
Oils «i cine yi awe ecu -cebdew eres, BdTeRsieHsees 15@ 17 
Se mete eae ees me paaleibeRe ep eng al 107@ 109 
o ae 








THE TELEGRAPH. 


New Telegraph Lines.—The Baltimore & Ohio Tele- 
graph Company’s new Northwestern extensions are re- 
ported almost ready for business. The lines over the Wis- 
consin Central Railroad’s route, and extending to Chicago 
and St. Paul and Minneapolis, are said to be already prac- 
tically ready for operation. St. Paul and Chicago grain 
brokers have leased several private wires. The new 
Mackay telegraph lines between the same points are 
stretched along the highways, instead of over the railroad 
route, and reach all the chief cities of Wisconsin, Northern 
Illinois and Eastern Minnesota. They are expected to be 
in readiness for taking business by June 1. 


THE TELEPHONE, 











The Lowell Syndicate Suit is still in prcgress, Mr. 
Bent continuing to undergo examination by General But- 
ler as to his sources of income and the services for which 
he now claims remuneration. General Butler’s object ap- 
pears to be to prove that Mr. Bent did the work for his 
own special benefit and that of the syndicate, but not for 
the welfare of the telephone companies interested. 


THE ELECTRIC LIGHT. 


Charlotte, N. C., is to have the light. Mr. W. A. Robin- 
son is interested. 


Mendota, Ill.—The Mendota Electric Light Company 
is erecting a central station, and will put in an entirely 
new steam plant preparatory to the doubling of the present 
lighting facilities. 

Natick, Mass.—The Natick, Mass., Electric Company 
has been formed at Portland, Me., with a capital stock of 
$30,000. The ——* is Mr. Samuel O. Daniels and the 
treasurer Mr. Francis Bigelow. 


Paterson, N. J.—The Committee on Lamps, etc., has 
awarded a contract to the Paterson Electric Light Com- 
pany for 50 ar? lights, at $150 per arc, to burn from sun- 
set to sunrise every night of the year. 

The City Electric Light Company, of Philadelphia 
and Camden N. J., has been formed with a capital stock 
of $100,000. The incorporators are W. Koblman and F. 
Kane, of Philadelphia, and H. C. Robinson, of Camden, 


APPLICATIONS OF POWER. 


For Boston.—The Street Railway Committee of the 
Massachusetts Legislature, that visited New York last 
week, is said to have been highly pleased with the motor 
tests it saw here. Rumor has it that a report will be made 
in favor of an elevated electrical railway with one row of 




















posts. 





PERSONALS, 


Mr. John Lapey, of the Gold & Stock Department of 
the Western Union, read a very interesting paper before 
the Buffglo Electrical Society on May 21, giving a history 
of the rise and growth of the stock quotation service that 
is now so familiar a part of stock exchange operations. 


Secretary C. P. Bruch, of the Telegraphers’ Mutual 
Benefit Association, is feeling pleased at the fact that the 
membership has reached the 8,000 notch. This figure is a 
good sign of the interest felt in insurance by the telegra- 
phers, of whom there are now about 45,000 in this coun- 
try. Mr. Bruch thinks he has already a very fair percent- 
age of the ‘‘ eligibles,” but his zeal in pressing the claims 
of the association on the fraternity shows that he is not 
yet satisfied. 


David Humphrey, of Cincinnati, who is the principal 
working attorney in the government suit against the Bell 
Telephone Company, strolled into the Fifth Avenue Hotel 
and, says a Tribune ‘‘ Man About Town,” I sat down with 
him for achat. He was engaged for a number of years 
in suits against the Bell Company brought by other com- 
panies. He has been over to Boston to take testimony 
which will be used both in the government case and 
in the Meucci case in this city. I asked him 
about the geueral situation, and he said: ‘‘ The Bell 

eople have been fighting for delay at Columbus, 
Dut I think they will be obliged to come up to the 
mark about the first of June. The testimony that 
is being taken in the case isall new. There are not above 
a dozen pages of testimony taken in former cases that can 
be adapted for this one. The Meucci telephone inventions 
will be one of the hard points for Bell’s people. We have 
been taking testimony as to that invention as well as to 
others that claim to have preceded Bell.” There was talk 
some time ago that a great combination was to be made 
of all the companies that are opposed to Bell. Iasked Mr. 
Humphrey what he knew about it and he replied: “It 
has not come to a head yet. Thereappears to be difficulty 
im ascertaining the real value of the different companies 
and of the various inventions held by them, just at pres- 
ent. No one, for instance, is willing to set a value on the 
Pan-Electric Company’s property.” 


MISCELLANEOUS NOTES. 


A New Open-Circuit Battery.—Mr. Kauffer, of Boston, 
realizing the advantageous cheapness of blue vitriol, or 
sulphate of copper, has recently devised an open-circuit 
cell in which that material is used. According to Mr. 
Kauffer, the E: M. F. of the cell is 1.59 volts, and its in- 
ternal resistance 3 ohm, and it overcomes many of the 
troubles experienced in the older forms of open-circuit 
batteries. 

Standard Underground Company’s Directorate.—At 
the annual meeting of the Standard Underground Cable 
Company, held on May 22, at Plainfield, N. J., the follow- 
ing board was chosen: George Westinghouse, Jr., of the 
Westinghouse Air Brake Co.; Robert Pitcairn, of the 
Pennsylvania Railroad Co.; John H. Dalzell, treasurer 
of the Chartiers i Co. ; Mark W. Watson, presi- 
dent of the National Bank of Pittsburgh; O. T. Waring, 
of the Standard Oil Co., New York; and R. 8S. Waring, 
under whose patents the company operates. 


The Synchronous Time Company, of Boston, Mass., 
has as its president Mr. J. W. Duxbury, Mr. G. W. Millard 
as vice-president, and Mr. J. H. Clarke as treasurer. These 
gratioeen are directors, with Messrs. R. E. Robbins, G. G. 

rost, R. M. Pulsifer and A. B. Clarke. The system com- 
prises a master clock, which periodically, at hourly inter- 
vals or longer, sends an electrical impulse over a wire or 
series of wires connecting with any number of secondary 
clocks at any distance—one mile or tifty. Each secondary 
clock is provided with an attachment so constructed that 
the impulse thus transmitted has no effect if the time in- 
dicated is correct, while if it be incorrect the current act- 
ing upon delicate mechanism changes the centre of oscil- 
lation of the pendulum, and corrects the running rate. 


STOCK QUOTATIONS. 


Telegraph, telephone and electric light quotations on 
the New York Stock Exchange, Boston Exchange and 
elsewhere are as follows : 

ewe vie & M., b 2,a3; Western Union, b 614, 
a 614. 

Telephone.—Am. Bell, b 157, a 158; Erie, b 26, a 26}; 
New England, b 34}, a 35. 

Electric Light.—No new quotations. 


BUSINESS NOTICES. 


Taggart Bros., Manufacturers of News and 





























anilla Paper, and Paper Flour Sacks. 
WATERTOWN, N. Y., May, 1886. 
H. C. Davis, Esq., General Manager the Consolidated 

Electric Light Co. 

DEAR Sir: We have had your system of Incandescent 
Electric Light in our paper mill for the last five months, 
and it has given entire satisfaction. 

The lamps which you guarantee to last six hundred 
hours have now run about two thousand hours and we 
have only had four lamps burn out. 

The wy has been running about fourteen hours a day. 

The dynamo runs nicely, and requires very little care to 
keep it in order, and, on the whole, the plant gives entire 
satisfaction. 

(Signed. ] Yours truly, TAGGART Bros. 

Electro-Medical Apparatus are now recognized as in- 
dispensable to a physician’s outfit. A good battery, if used 
with care, is a source of pleasure and profit toits possessor. 
A poor battery is usually out of order when needed. and 
too often is a source of deepest mortification. Those 
requiring anything in this line should consult the Jerome 
Kidder Manufacturing Company, 820 Broadway, New 
York. Take nothing but first-class goods.—Leonard's II- 
lustrated Medical Journal, January, 1885. 

Pike’s Toothache Drops. 
Cure in 1 minute; harmless, quick, thorough; no equal; 25c. 
DKAN’s RHEUMATIC PILLS are a prompt, sure cure; 50c. 
HALg’s HONEY, the great cough cure, 25c., 50c. and $1. 


GLENN’sS SULPHUR SOAP heals and beautifies the skin; 25c, 
GERMAN CorN REMOVER kills corns and bunions, 25c. 
HILL’s HAIR AND WHISKER Dye, black and brown; 50c, 
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PATENTS DATED MAY 11, 1886. * 


10,720. Electric Pendulum Clock; Friedrich and Otto 

aen.chen, Philadelphia, Pa., Assignors to themselves 

and Oscar Seebass, New York, N. Y. Reissue of patent 
$16,360, April 21, 1885. 

341,449, 341,450. Clock Sy:tem; Julian E. Carey, 
New York, N. Y., Assignor to the Electric Time Co. 
i, Consists in an electric clock whose pendulum is pro- 
pelled solely through the agency of electricity, bas a 
free or uninterrupted swing, and is not subjected at any 
portion of its vibration or swing to abrupt changes in 
the mechanical opposition to its swing. 

2. Tne leading claim is the combination, with a clock- 
movement, of an actuating electro-magnet periodically 
energized to keep the prime mover of the clock wound 
and one or more secondary clocks in a circuit contain- 
ing said electro-magnet and controlled by the clock. 

341,519. Transmitter of Vocal Sounds; Charles L. 
Stuait, Lowell Mass. A conical mass of non-resonant 
= is placed in the mouth-piece of the transmit- 
er. 
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841,519. TELEPHONE TRANSMITTER. 


341,536, 341,537. Shell Fuse; Edmund L. Zalinski, 
U.S. Army. 1. It contains an electric battery and a 
mechanical connection extending to the exterior. 2. 
Consists in the method of using such shells. - 


841,552. Rubber Battery Cells; John W. Carter, Jr., 
Brooklyn, N. Y., Consists in vulcanizing the rubber 
while on the core. 


341,553. Electric Alarm for Torpedo Railway Signals ; 
Henry F. Clark, Poughkeepsie, N. Y., Assignor to the 
Palmer Railway Torpedo Company, Plainfield, N. J. 
He provides a follower within the magazine and an elec- 
tric circuit with electrodes within or adjacent to the 
magazine, so that the follower causes a metuailic contact 
with the electrodes and closes the circuit as soon as the 
last torpedo is conveyed away from the magazine. 


341,565, 341,566. Gas-Lighting Apparatus; Julius 
Finck, San Francisco, Cal., Assignor to Will aud Finck 
of same place. 

They consist of a gas-burner having a key and circuit- 
closing devices, the main-line circu't a spark-coil circuit 
connected with the main wires through the house; this 
circuit remains normally open, and a supplementary cir- 
cuit also connected with the main wires and containing an 
electro-magnet is adapted to momentarily close the spark- 
coil circuit, the supplementary circuit being controlled by 
the circuit-closing devices of the gas-burner. 


341.579. Tel phone, Edward H. Johnson, New York, | 
N. Y. He covers the use of tellurium in a transmitter, | 














The disposition is shown in the cut, i representing that 
element. 

341,593. Exercising Apparatus ; William T. McGinnis, 
New York, N. Y. Consists ofa galvanic battery, an 
induction-coil, and a current breaker, neatly and com- 
poses stored in a case adapted to be suspended upon the 
ody of the user, and fitted with flexible metallic cords, 














341,620. HOLDER FCR INCANDESCENT ELECTRIC LAMPS. 


by which the electrodes of the secondary coil may be 
connected with metallic handles or grip-pieces upon the 
exercising implements. 

841,600, Accumulator; James Pitkins, Clerkenwell, 
England. The element is. constructed of a central plate 
or support of metallic lead, against which the spongy 
lead or peroxide of this metals held by perforated plates 
of ebonite, the lead plate having ribs cast on its faces 
which divide up the faces of the plate into cells, into 
which the active material is Bor 4 5 

341,620. Holder for Incandescent Lamp: Leonidas 
G. Wooley, Indianapolis, Ind., Assignor to Henry Mc- 

Gaffey and Chester Bradford, both of same place. Pro- 

vides a device, as shown in the cut, for bringing one 

lamp into the place of another. 

















Hi 
346,654. TRANSMITTER FOR PRINTING TELEGRAPHS. 


341,644, 341,839. Incandescent Lamp; Thomas A. 
Edison, Menlo Park, N J., Assignor to the Edison Elec- 
tric Light Co., New York, N. Y. 1. As shown in the 
cut, the lamp is made in two glass parts secured to- 





gether bya ground-glass joint aided by atmospheric pres- 


OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


sure. 2, The carbon loop has rectangular curves at its 
lower ends, 

341,649. Electric Highand Low Water Alarm; Edward 
K. Rollins, Scranton, Pa., Assignor of one-balf to Alexan- 
der E. Hunt. same place. Consists of details of con- 
straction of means for breaking a closed circuit. 

341,654, 341,655, 341,656. Printing Telegraphy ; 
Clarence L. Healy, Brooklyn, N. Y. (1) The illustration 
shows the essential features. (2) Consists of a poe 
wheel line, including the escapement magvets and the 
press magnet of each printer and automatic means, act- 
ing independent of the transmitter operator, to with- 
draw the current from the type wheel line after the 
press magnets have acted. (3) The ground connection is 
controlled by the transmitter for shunting current frem 
the type wheel line when the transmiscer is stopped. 

341,666. Railway Signal; Wm. W. Le Grande, Louis- 
ville, Ky., Assignor of Hi te H. R. and W. W. Dering 
and T. H. Upperman, all of same place. The armature 
consists of independent circular segments of steel rigidly 
connected by a non-magnetic bar adjustably fitted to a 
shaft arranged pardailel to the cores of an electro-magnet 
and adapted to rotate on a plane parallel with the face of 
the poles of the magnet. 

341,723. Switch; Sigmund Bergmann, New York, N. Y. 
Consists of a multiple-arc electric circuit, both poles of 

















841,644. INCANDESCENT ELECTRIC LAMP. 


which are broken and connected to suitable terminals; 
there are two contaet-pieces, one for each side of the cir- 
cuit, and means for simultaneously moving both of said 
contact-pieces into connection with their respective pairs 
of terminals, and independent means for simultaneously 
locking or releasing said contact-pieces. 

341,788. Freeing Paper from Electricity While 
Printing: James McArnold, Philadelphia, Pa. He 
forces steam over the surface. 

341,778. Incandescent Lamp; Luther Stieringer, New 
York, N. Y., Assignor to the Edison Electric Light Co., 
Harrison, N. J. Asbestos is provided between the wires 
in combination with an automatic cut-out. The former 
prevents injury from sparks. 

341,860. Accumulator; Charles Sorley, New York, N. 
Y. Consists in a secondary-battery plate or elemeut 
formed from a narrow strip of sheet-lead so bent upon 
itself as to form a series of convolutions, which, when 
bound together, make a plate having upon its faces, and 
between the convolutions of the lead, receptacles for the 
reception of the material active in the battery. 





Copies of the specifications and drawings complete of 
any of the patents mentioned in this record—or of any other 
patent issued since 1866—can be had from this office for 25 
cents. Give the date and number of patent uesired, and 
address Johnston’s Patent Agency, 9 Murray st., New York. 








SCHAEFER ELECTRIC 


Dynamo Machines, Incandescent Lamps from 10 to 100 Candle-Power. 


COMPLETE INSTALLATION OF INCANDESCENT PLANTS. 


z 
AT CAMBRIDCEPORT. | Complete Steam Outfits for Electric Lizhting Stations, Steel Boilers with Jarvis Furnaces 
to burn cheap fuels, Armingten & Sims Engines, ete, 


P.O. BOX 3068, BOSTON, MASS. FACTORY 


ESTIMATES FURNISHED ON APPLICATION. 





FOREE BAIN. 


ELECTRICAL ENGINEER, MANUFACTURER 


Nos. 95 & 97 EAST INDIANA STREET, CHICAGO, 
Manufactures to order and Repairs every description of Electric Apparatus. Dy- 
namos of any desired Current for Metallurgical Purposes to 
order or from patterns in stock. 


Dyramos for Electrotyping or Plating kept in stock. ; Contractor for the Erection and Installation of 
Electric Arc or Incandescent Plants of any systems. 


For the Complete Installation and all Apparatus 
necessary for Electroplating and Electroty ping. 


Dynamos or other Electrical Apparatus by Contract 
in quantities. 

Stamped or Soun Metal Goods, Tools. Punch and 
Dies, Small Cut Gear and Racks, Special Fine 
Machinery and Castings. 

Patented Novelties and Electric Inventions Re-de- op 
signed in shape to manufacture in quantities, E 

Telephone, Telegraph, Fire Alarm ‘\pparatus, Elec- 


For the Complete 


etc. 


tric Bells, Annuaciators, Electric Gas Lighting, etc, | Expert advice and assistance given patrons. The 
most complete and theroughly equipped shop of 
the kind in the West, 


CORRESPONDENCE SOLICITED. ESTIMATES FURNISHED ON APPLICATION. 


Electric Lighting Appsratus of all systems Repaired 
at satisfactory rates. 





pliances for Bell Ri»ging, burglar Alarms, 
‘i ctro Gas Lightiog, Thermo Alarms, etc., etc., 


MFC. CO. 


JARVIS ENGINEERING CoO., 


BOSTON, MASSACHUSETTS, 


CONTRACTORS FOR 





SEND FOR CIRCULARS. 








AND CONTRACTOR, 





Installation of Domestic Electric 








HECLA ELECTRIC LIGHT CO. 


MANUFACTURERS OF 


FOR ARC AND INCANDESCENT LIGHTING. 


Yee The Simplest and Most Perfect Machine in the 
Peedi Market. 
A Comple:e Incandescent Electric Light Machine for 
20 Lights, #1 GO. 
Machines of larger capacity. Prices on avpli- 


cation. Estimates for complete Electric Light 
and Steam Piants made on application. 


Electro-Plating Machines, Motors, 
Incandescent Lamps, etc., 
always im stock, 


Address for full information and circulars, 


264 East 42d Street, New York 


THE JACKSON DYNAMO-ELECTRIC MACHINES, LAMPS, etc, 











FOR SALE. 


The property locate’ at Ausonia, Conn., immediately on the line 
ofthe Naugatuck R. R., known as the Compound Wire Works. The 





WE 





MAKE NO MISTAKE 


When we assert that APPLEGATE’S INVISIBLE ELECTRIC MATTING or 
Alarm Carpet Lining is destined to become the Standard 
Thief Metector of the world. 





We do not hesitate to challenge its equal as a general Home Protectien from burglars, 


property consists of a one-story brick building about 150 bv 200 feet, 





the land on which it is built, two 250 horse-power evrgines, boilers, 
ete., in good condition, fine line of shafting, pulleys, belting and 
electric light plant, with a fine strip of land opposite side.of track 
suitable for a large lot of coal. 

Application can be received for five days only, owing to answer 
obliged to be given to parties already negotiating. 


R. H. ROSBINS, 
49 Broadway, Room 1, New York. 





APPLEGATE night and day outlaws, etc. The shrewd scheme of cutting through the glass of window, 
or panel of coor, to evade the ordinary, or window and door a:arms, will not ms to our 
; invisible matting. It matters not whether the windows and doors are clos«d or open, 
where a few pieces of the matting or lining are concealed ata few points or thoroughfares 
of the rm sidence, or at the entrance of Stores and Offices. It rendersa Fooling < secur - 
Rey ty thatisimvaluable. Its simp! city and durability cannot be arate ow, one 
questions the cost: we answer minimum. Prices from Svc. to $5, or $1’ to $60, is appll- 
cable to ull classes and many uses, and dealers cannot do better than give ita trial. On 
rec ‘ipt of 50c. from unoccupied territory, will send by mail, Portage prepaid. 6 x 24 
nehes. Also as special inducement, on receipt of $5 will forward two mats, 18 x 24 inches, 
or si uare feet, 2 cells battery, small, neat, reliable vibrating alarm,] switch, 1 push 
button for call purpose-, 50 feet insulated copper wire, with full instruction his 
inprec dented offer now ready, and oa receipt of goods. if not as represented, return 
the same and we will refund the money. Pr ce of mats not laid, 2 x 2 feet, $2; 3 * 2. $2.50; 
. - 3 x U6, $275. Larezer mats, 35c. per square foot, with liberal dixcountto the trade. 
We also cali special attention to our [Improved Double No. 4 alarm 4 inch nickel-plated bell, in che: ry case, as 
per cut, with continuous ring attachment, switch, battery, battery case, e'c., price $19, with trade discounts, 
Our Pe: fect Contactr-VYoint Invisible Etestric Matting is crowned with years of te t, and thorouzhly 
indors: d by all electricians, the Franklin Institute, American Institute, different telegraph and telephone com- 
panies, and «ll our patrons. Also the public and press are unt in praise of its merits. on't forget the sample 
piece, bve , sent postage prepaid. For wholesale and retail quantities and ali particulars, address 


Ss. & APPLEGATE, Inventor and Pateatee, 1512 Chestnut St., Philadelphia, Pa, 
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